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mmnmLkiL^T^m^m^-oT, (a) is 
mnm t mw&mTbmmmt* tzmr- 

nmt. ( c ) mmmnrnz^nrcmmmMm^ 
jMomzmmmrcLm, mmmmmtz 10 

tTufttf;^Mt5Mffgt (d) MCcfcO 

mmnmLkiLWiTJim^iomTh-DX. (a) b§ 

ffgi:, (c) «l)g^STf#6nfcBufetl3i^x 
-£T£ft^T;V£)Mir3MTgi:> (d) 

mMmi micft&tzmmnmLmmM 30 
m*nmLrciifriT)izmi5m?%oT. (a) m 

frSfc, (c) HfflJBfr8-e#5nfcIlE«»iiJB*-r 
gii'f t «fc § flJJgl:: St § r- * 4 JSfTf 

^naLfcafttr^oaji^s. so 
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m$g 5 1 i *^»*« 4 o^rn^tEiR 

6 ] f|$3 l ft* 5M$£ 5 O^f tutPtlBt 

mm 7 ] mm 1 5 o^-r n^tia« 

BEU colWi*JB5Wgj«-r5i:rai«lctMi?*T^< 

[fs&s 8 ] 11*^ 1 *> a 5 ©v-f nmcmm 
t> (a) mtt&vmittzo&ftztirziLittTm 

l&mt, (b) j^KJ:«»M*IZTglifi$«7*Jl'* 

or, (a) mm<DWitic&*)B!$.znrz±i.w*T)\< 

!»!:, (b) }S»Jt<J:SJg»*gTag®^r;l/ 

Cll*^ l l ] rt»fcBffi*HELfcl[{* : Er;l>T* 
ot, (a) *««»©BMktJ:9»«?nfci»tT;l/ 
(b) inf&tcfcSjSBlii:, ®Mlc£Z>mk 
*{m UT, DWJfi^r/USStlJ-r* c 1 1 * 

[il*r| 1 2 ] M£ig 9 b M«9 1 1 O^f time 
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mm. 1 3 ] n&i i 2 icmmftmzmmm 

[0 0 0 l] 

[0002] 

s^mr ism. MMmmt^rc&mvn&mm. 
[0003] cn5oa^i[Btj:n(f» Mant^o 

u^s* * if t ©tgWfflSM^ieg-r 5 c t o t 
[0004] mmtrc '\v*)vx**yjmQx 

7ti0iil»*4j«t5i:fctRlfig4ofeo SStti, 
UB««tu ^nso^jJHtRTfliiiftofc. fit, ;:n 



(3) ttH 2 0 0 3 - 3 3 0 3 5 8 
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fRHWtlRl±Lfeo 

[0 0 0 5] Up 1/4**5, cn^O^ffifcioTM^ 

[0 0 0 6] ttafc*RLoo*«aiJE0RW:, 
10 C a Ucg$£Sfc-f BMWftSHi: LTE*l?fcfcl> 

[0 0 0 7] aiji^ttt)tifi}g%J6ii)i:t*«^fta 
■Ji^^SjVft*. c<D«ljIff^i, x-#fcg^T 

20 [0 00 8] ftM¥5-l 1 6 8 9tt, «ljBJ&fc«fc* 

*r&*ji#r5i co^icknt^ 

A<W)f£«£#;t3;:i:ft<, ftftg, sKir^ttlRftS 
tioT, t»4H«lHIW»»6n*l80fc*V'«T, V 

30 LT&UfcBgTf 5 c k^fiT**. 
[0 0 0 9] 

[^^»i*L«J: ^ fc-raiss] #r»w 5 - 1 1 6 8 9 

SS-T -5 c i: £ l^*»nT ^ § IR V J± ft i/ \ b b 
ft**?., t»tflHSt«KBf*SSbfeii*tr^fci:, 

40 ^Rl^T'feO, ^Oi^ftS^r^SJg-r-SCiiti 
[0 0 10] -15, #M¥5- 1 1 6 8 9©«t3t, fll 

50 5cfcttBK#^tt^lireifc*e 
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BMZmMt £ Tift^x >W&m'6 5 ft 

*?5 0 LfctfoT, WBW5- 1 1 6 8 9fc«JgSn 

[ooii] cvm, mw^mtmmwti/ 
fczfttc ^flcfc^WEtsBUfftrtaJtssiLfcii** 10 

[0 0 12] 

iPi±aHKffoTjHBWtJS®K»i-5msi^iai*Ji* 

[0 0 l 3] 

[0014] rurnj fctt. atticSftrsasrett* 

SEt^M, Mmc, cnscKsir^saHoa 30 
t> iM<om. mm. hoae* a 

[0015] rnjiiit^x^j ta, *jmbb*«t 

[0 0 16] TYi{*tT;l/j *fgfiKJ:^Tll5 
[0 0 17] rjUtBSINj fcti, ftKg*ff5 cfclcio 

Ts ic #&-r 3 Baric n-r 5 r- 9 mn°im% 
mzmmzmx-tiK)* %m*<Dx&m (xnc so 
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[oois] rjj^tmj fctt, «ftu cotftt**] 
[0019] mmmmtuctb. «*«i©« 

(c) «lHgfTST*# en/ctufe^i^trVKD 
ifttr^^-rs^dtffSfc. (d) MNtlcADIMB 

[0020] $fc, H#«2<D»i, #f*t#ftf?> 

(b) IMHMiiBg^r;!/*, MEr-**HfflLfc*l 
5fi»*«TffHt««lfi»ffSf:, (c) «Bj6J&fre 

[0 0 2 1] »*3l3©^tt, #{*tC#ft-T5 

iintiOrtSiJKHiifaEBT^SffiL.feifttr;!/* 
SS^a-pfeoT, (a) EmSSlLfeaijfi^r;!/ 

(b) l9EaiitJgtr;l/*» WEr"**|iJfflLfe«l 
JHB*gT{lF»t5«ljfi^8i:. (c) aijiJBffS 
T'#c>n/ctrjfBail^tT;KDia*^««T-?Sfc 

ffMiTSt, (d) iPSUcfcSJgati:, ^JtiSSISP 

[0022] mm 4 ommt. mt<m 1 * sbmsb 3 
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m&micts^T, set, m^wiis-ob*-***! 

[0 0 2 3] flt$5 5 ©8UBti % If *« 1 fr 511 **1 4 

mmmt ^mmiw^^m^ tw&iit 
[0024] mmsosma, mmit^mms 

SET, mUSfllSii^T/l/^ffSlfSCfc^fiffflfr 
[0 0 2 5] M$97©&!1& W*^l frSH*^5 

Tivmm %z.t mm ttz, 

[0026] h#S8 05sb«\ 11*311 fr^mm 5 

©fflfcttol^tm* fiSH* 5 «k 9 K / 5. If L til 

[o o 2 7] iMJi9frp.fi!*]! i Aomm, £©<fc 

[0028] <:©5 5, M^9(90^oAflSfi:Km« 
ffSLfcfiffrErJRJ:. (a) J«JB#8©K{fcfcJ:9«Jit 
?ftfei&*r;WBjS»#fc, (b) Jn&fc«fc*iStt*ll 

[0029] f/c, mmi ovmoftimcimm 
mtrcm^TMt, (a) timmmiticxomz 

[0 0 3 0] ifc, §f*if l l ©^©figpicfgffifcS 



(5) RfH 2 0 0 3 - 3 3 0 3 5 8 
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[0031] mm i z<o%m<Dtomcim*?muz 

iLW*T)Ut s M*]l9frP>fi*Jll 1 ©^-fn^fClB 
10 [00 3 2] mm l 3 ©^©fcSfcKBrfcWKLfc 

sft^rvni, mmi 2icmm<D\H®kffi%znmL 

[0 0 3 3] M$£ 1 4 0aW©rt»tKBf*fSiLfe 
AffrEr;H4, 9 1 3©^-fft*Hc!2 

«Ort«cKBf*f|3HLfcl[fttr>I'T*t3T, tulSit 
{*^x;WMi$#©£gKW4-Wc. i/'J n-yrfA 

20 [0 0 3 4] 

[o o 3 5] 0 ni, xmwmmcmmnmLrciL 
tt*TMmi<D^m*Ltc£tim®. m 2 « % 

Tfl^^o-JBtt^Lfc^flSHBR $fcH 3 14, 
S 2 fcw*l^*lfSLfc««fi«*T;l/**2©*fc 

BT**-5. H4fr5B8ti\ *2Sfi©rt8Pfc|BSr*SS 
. h-pfcoT, 04fre>l88©7n-f-v-M4* -ftt^ 

mi*3S i fr ?.«*« 5 tfB«©rta5tKm*ns Lft 
0 ic fe^rav >E«arr s ff st t4 i-oxf v 

[0 0 3 6] UTTtt^ *»»©rt»fcRBr*fl8iLfc 

40 [0 0 3 7] *%B§©rt0|3tKFjT^?ii! t fcS{*^r;b 
tt, (a) Em*Slbfe«liHBtr;l/*aiUgt5 
fca6©r-^*ffl*t5*«fTSfc> (b) tuESl^ 

fi«W{fc*^Tiflt*7 f ;i/*«i«t«»*ffafc, (d) 
IIWBSIljUBtr;!/*, ffMffSTtuie^m««©Elfb 
^^Tn^n/cSl{*^T;U©na / \^ttit5Stilfff , i! 

50 So M*«4KE«©«jS*ffi-Ptt, iufS¥(l 
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[0 0 3 8] KTT'lt *ISPi©rt$fclI!^£fflSL;fc 
[0 0 3 9] <A. x-*£$ftg> lf^4{cfE® 

*aaifi«-r5fc«)©T-^) 

VTfiBSf'So £©T-2£CEg«, H7RtfH8t 

[0 0 4 0] !MlifiT»ffl*f*r-**, JteSIIK: 

iSJWfcB^T&JWSfcfcfcii, $7\ XUCT 

c fct <fc D»a©r#rcB««#5&gjF&3o 

«7EB«i*il» , r*c £tfT*§ , $5nfcr&7cB«£ 
©4«fc^fc*ft4=^©B«HIHKW&tt*. t 

<fc^ (ffifcSfi'NWJil&ftS©^ rtVttJMfc&lfc© 
B«*E£TCB«£S#£t>#T*yjBLTfc«fcV\, ft, 

z^7cStfl©J|RIBH C»»«J8) a, usm^ttoss 

[0 0 4 1] ^t, iin5)<DZ^7cii#, =#7tB®© 

a»tfflfflRii!6a:«a«4ii»*«icoi/^TKiiBt*. 
t, ©#& o , *%mt zntb Qimmnici&ALZftz t 

©T'(i*l\, 

[0 0 4 2] X^CTggtLTli, #<*<D«il^— Brffi 



(6) ttM 2 0 0 3 - 3 3 0 3 5 8 
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*¥EF , 3T'X|g^ffi^S>&[e]g$-lJ:&^t»g^T9 ' 

nfe#(*oH3WciiH8* 3 > ^ a - * j&g-r « c 1 1 «t 
o, H^TcBsi-f*, &mm<D- %.7immnz>z t 

ff-Ct 3^U*;l/7**y£3©XiigCTgfi££tf& 
10 5 0 S£E, ^'J*;l/X+-v>^StDXflCTgfit 
14, «Brt»t^WOX«ttlWi«l*rt«r«cfcfc:J: 

^DlffiClRll^JIR^Iffl©®** Lfcv;l/^7 
7^x£S©k©k££T3,, 
[0043] MR I gg«:, #(*©*a^*««t5* 

iu{)W^fflaE#fn-57k^?©si:7k^js?©iffl 

HflWtf3fc©T*£3. ^gSfCtnff, ftfit&s 
20 #(*©fflii*$**i:fcft<ffi«»fffi©r^7cB**# 
SCfctfRT^T?*?), *e»t^»rig©-^B®*^ 
tSSCfctnTISlTftS. C©MR l£BttX«CTS[ 

[0044] tueaHc «fc o r# n/ccn?>© 

=^H« J f'=*7cBft*St, ifttf;WkfOMi 
■r«K3f©=^7C©tt£i8-r5T-* (ttT, =3KtS& 
30 «r-#) ££j£t£o C©H*7a&Kr-*©ftJ«lC 
cti*prtli:-r*y7h^i7*fiE 
ffltSctfctoTfr^^, *-©V7h^x7t«to 

a©77h">x7*ffifflUTt>«t>&^. SffiT 

tt, cft5-«©iag£gft«Kfi3y7h'>x7tt* 

S(rUK$nT*s0. ; en5.©V7h7x7^iJfflLTt 
[0 0 4 5] Sjg|6litJ:oT^enfer^7cH« 01 

©aitffcLTS^^ffi^#SLT*5 0, ±T©^ffit 

t^auBiSfciBS * n 5 1, © 7 14 i \ 

[00 4 6] CCPtt, *!4^fRlt¥fT^»]Lft* ,; ?.^ 

feipstcm^-r c 1 1 cfco Tt#e>tifciia©-^7cB® 

©ai»^ffi£«toTW5nfc-*7C|iH'«, S^ttH^TC 
Mm AtjBf! 1 5«^T t B$ft J&Sfcfr 5 c k tc 
50 «fcoTR0f©=*7EJKttr-**fl*i:fc3!)^*5. A 
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k>TiEllc|i?n*. *fc, £z*7clMUtte, lit *aM£Jft SfcI»7XrA OSWiSIilfl^Xr 

'm.mmLT(D?m*nzt%ztK&K), iit^f A£*fjSLfcv7h7x7) tioTgui^t^Bic^n 

tuts -^■pfls©fiR**withftr»7cB«ft'iOHij u toi^tttaijEagiPsoRStf^aiirai. * 

^7ciB»©llll5«*=^7cWfcfflllBt, ^TtMtL «fcoT-9-*-h*<i«iWt^?n«Jt^ttt, ^mx 

-*tf£l«;Jft5. US, C©«Sli»fifiIfclIILT©H 10 [0 0 5 0] <B. WHg> *P<Hg^ fi«:tf 

Jg£fc£«1B*tttf] (^^ti^Sfiffi^tct^g® 4fr£08K*t7n-^-hfi[)7Ty7 P S T 1 K» 

JAW) *ffofeft£A*B«oai%frt)Tt«J:v\ * fits. fiU C©ME@ti»JIjgfl57'-££fflsL 

[0 0 4 7] ft, tijieH^^r-^fcli, ^E^7C 20 O^P-b^tt, £©WlIgfc«#£n&l,\) . 

x-*©£j£t\ *^(44ja»fc*v^Ts jbwmhhe* coos n <c. mmm'<m> mmnmt. 

^ttlufBiitT-^^cDJtji^-^S-rsci:^ e frST**?^ B4fr£08fc:3**7n-?-+-h©* 

3T©^tt%$Mf5Ci;ftffA^pIli|-e»t), CtlfCfco r«y 7*S T 2 fcftfrTS. Wf?ttC©*fliiJBfTg© 

SfcfcjEtf^ttSaEtSilfctfT**. S&fctt, E3r [0 0 5 2] aiBJgfc: iO^S!Snfel!S3f*SStfe 

fclBl!Bt-Srtg|5£*£©<fiii:U ?HM&£1IM3 1 30 XfflJH^f*;H:bTflM*n*. nxF77m?i 

mmmmm immvftmzmttkEXTZT- mmmtxmtnmm<Dctx\ conmoam 

?^MLt*<, ft, cn&0*&a«\ ^ffiS^OBjkft^-bvS-y^iH^ft-pa— fY>^ 

tA, §Sci/^ligff^>XTAt^f5L/cV7h7x7 U ^Lfc»fc£©8g£»frLTRft4*5c:i:fc:J: 

[0 0 4 8] Sfe*LfeKBfO=3»gai5ttT-^ t*fc«>©Kffl!*«at*i«Tffiffl«ti*feO'e* 

«\ ^fcJ&i;TflWKeHB*T>l>2 l©«SiUBfcffiJB §o L*»bft3V6, *fffi^tt, ttlffigfcJ: Dfl*»£ 

[0 0 4 9] HHUg^rA 0*^tt8UMBBS'*f 3d fctJ:-3Tfi(*tr;l/ 1 1 fcJBiSLfcSK i^if 

At»fiLfev7h7x7) Ttt, mmmmw-fe ;n irtgpt^stsiiiiitf;i/2 1©**, (a) 

ff^Er;U2 i©El^f£|n]&H©&af§£Ji@©IS JnJBifc: J; *? JSBfc-T SipJKlJSISjS , sU^fi, (b) »c<fc 

5£*fH fcffltffc, IMl«*fcfctt*##«8&H© D$IK?«}g*!liglBfc StVHi, (c) JnJHticJ:«jgtt£ 

t, «:©«j:^fcLT#e.nfcig}BfflT-^*aiuBi$ 1 1 ©^-gr^atitscittCckoT, n^ttmpfit 

±K©^|llltl», X7W^r-*©Sfe«%tfofe« 50 Iltilnc, ?SSiJ}S(»a{i»*^2K, /W7'J 'V 
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[0 0 5 3] LfctfoT, *$w§fc*v v rii, flMtifiS 

[0 0 5 4] (i) tSEtnJftiSlBiffiCi •jailer;!/ 
2 lOjSfflfcfrSS^Ktt, TiE(l-i)i:(l-2)OM^O 10 

(i-2) musmtm. mmmb-Dtmrnrnm 
mmw&& <fc o fiv«ic*ivr«fc(irft-efc o , 
^k^tfe^Tii$ij»^ff(i-i)tiae©^»^ 

[0 0 5 5] (2) tuia^Mffiti^^ll^r;!/ 
2 i©JSa^3«#fctt, TE(2-l)fc(2-2)Opi*© 

(2-D tsmmtimt. mmmmtz (z<d£?&® 20 
(2-2) mtismmit. mma-mammmv 

fc»LTWg«tt**t*. 
[0 0 5 6] (3) fulB^Yyj >y FffiJCfcOWKBg* 
r;l/2 losafcfj TiB(3-i)M3-2)©ii 

(3-1) fuf»«m, imfcfcJ: 5 SHU ftffll 

(3-2) msm&tsm, mmwtt-immvMm 30 

[0 0 5 7] ft, Huf2*lS^r;l/2 l fi, 

T&<, tt©^Wl7§{Cfe^T*l)gff^T;b2 log 
I4im«t*5 0 fib, rttfS^OKBfifc 

[0 0 5 8] ±ie(Di!iaSa?§il!?i, sKi/Mi, £M£iB& 
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«tigJ¥tu^so»uii6^S: ir*^if ens. wtti* c 
ft&o«WM*B£afc^Tffai-*. fit, *jg 

[0 0 5 9] J»*#as*So«lifi«^tt, ¥ffi«fcl[ 

f»*©a®^!&^TfM±£gi^^ fcissn 

©ai)tff^T9 ctt.toTaiigff^x^z i ©a 
[0060] fsiwsie"fiffis©aiii«T*tt, wsa 

[0 0 6 1] 8«8IIBJ¥fii£!©SUIifi®m 1WX 

[0062] ^ swBeagtj:t>Tffi!*nfe«ijfi» 

i) ^inA5ei:tfpltlT'S*), cnfc±-3T«W36» 
tx;l/2 l ©^^<fE^VHitl-r-5i:i:^Rr^T^ 
-5c cn6©*Pl©-^i:LT, *S^^x;l/2 1 © 

[0063] <d. mmm> ^mm^ mm* 

+-h©7sT7 7'ST3t)it)St5o «TT'tiC(Dlgfi5c 

[oo6 4] 5Wf;n i mmts msffliMa&T 

8"Pft»Lfe8HIJfi*tr^2 lOlii^ (l) &©i§ 

ci-2)*»ji-r*j«iBttii, (2) ao»HifTafc*t^T 

II i ^ S« &I4 iw,E*iJ»*ft (2-2) *»idt 
•S^Sm (3) A^7«J«yKtt*ffll^*«^KI4WE 
iPJfi*ff(3-Z)*i«fit««lB#flT*»fctft»«^ttli 
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©mc r/;i/«i^tttt5icttoj««m*(*»*^ en 

^afk^-SScfcti^Tifttr;!/! lSrJM (tV 

mm t mm m^umm t s c * jwk u 

[0 0 6 5] ift^f;H l ©flWBttfcflStJ: 
[0 0 6 6] L-frU fi#tf/H 1 ©flg|5Jgtft4, ft 

5jeau*ft<, .ftsjgtt (mtfjMrfw&ttfci?) -est 

/l/©WM*t¥ffil 4£8tt5c:i:fcJ:oT, Mil* 

[0 0 6 7] Slfc, ifttf^l l©flaWBttfcftLT 
ttMPI^ErfioT fe J: < , c nfc £ o Thrift Lfe 0 , 
[0 0 6 8] <E. ^ttilS> wm*Tk 

2 1 £, ttmm®m&, iuiE^MS, $ 

**»«fc^v^TBjS"r 5. i Turns®. 2 Rtf 
sra 3 a, ^-n^ntuiBio^jgitssa'BuiHjg^fi? 

fr£08£*t7n-^+-hT»tti:n££EBiJU II 
y 7° S T 4 a , IS*® 2 Kftf&t %HtlGSMSDf& 

[0 0 6 9] ja»ttfi*HHt<3f«*cfcfcJ:9irt* j eT 

iJEJiPjfilSlltffi, S^^iSKfEiSSdiSISffix S^ttlKHK^ 
-O'U 7 K&K^oTIf f£fl^T>2 1 £fif**r;U 
l lO«.a^»HiLBS-r*o WTT?tt«i*J±, WHO 
Rfci, «lifi^r;l/2 I ©iSttk ©If I??l2$-f 6 
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mmmm<DMfrT*nmtftn^\ tabs, 

«ljgff^r;b2 l ©0t£j£4>?ftS!£B££ 

[0 0 7 0] fl.g©l8£fci\ Bf^OMt^^ffiKioTfT 
9o (BU ^fifttf/H 1 OH»fc-r*l*fctt 

10 [007 1] fitter;!/ 1 l ftg&fr ^fclW&r^ 
2 l ©&££&, ii)fB©2ia&iglk& 

5#£ftL&^if&£if£fc«u ifttrVH 1©HE 
tttLT-mSlPl^LaijSffi^fvl^ 1 ©$* 
mi 5*RttTfc<, ft, c©lt£;tal«, ttliffiB 

20 J|JB#fcr;b2 l*»»«V^I4»PLfeftfcfftjTfea 

[0 0 7 2] ira&jgllifctt, £ft*r;l/ 1 l rtgpt#S 

UffiBrffc** i{**r;H irta5«k!>}gm 

2)©S£ft<»£;£n3^KI®oT*©SflOT£T-;6 

-So 

[0 0 7 3] cota^SBsffiT-tt, J-fglSji^r;!/ 

2 i©iSB*m©isi»iSfij:!)»<, swfcafcfcw-aa 

;l/2 l*aS?Wfc»iBL«f!Bi{k?^S. ^mtutcfe^T 
»aiS*tr;l/2 ltt, i#trr;H 1^ ^SKt*© 

iff t f5 i;t «ns! fc-ft £ % o fc h % t>\ mm 

tmmT>$>%c ft, i»tr> 1 1 ©iPlRtiifttr 
;l/rt»±04pJIMtfT5ci:tRni|-e**. ^Jfc, o©tt 
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(54) METHOD FOR MANUFACTURING THREE-DIMENSIONAL MODEL WITH CAVITY 
REPRODUCED THEREIN, AND THREE-DIMENSIONAL MODEL WITH CAVITY REPRODUCED 
THEREIN 

(57)Abstract: 

PROBLEM TO BE SOLVED: lb enable, in manufacturing a 
three-dimensional model with cavities existing in a human body 
reproduced therein based on data, use of a diversified range of 
materials and to enable manufacture in a short period of time 
irrespec tive of the shaping volume of the three-dimensional 
model. 

SOLUTION^ A laminate shaping model with the cavities 
reproduced therein is manufactured by carrying out laminate 
shaping based on data, and the periphery thereof is filled with a 
molding material. After the molding material is hardened, the 
kminate shaping model is eluted out from the inside to the 
outside of the three 'dimensional model formed by the hardening 
12 of the molding material. Thus, unlike the three-dimensional 
model directly shaped by laminate shaping, the 
three-dimensional model can be manufactured using a 
diversified range of materials which cannot be used in laminate 
shaping and in a short period of time irrespective of the shaping 
volume. 




CLAIMS 



[Claimfe)] 

[Claim l] By being eluted, the laminating molding model reproducing the cavity which exists in the body It 
is the approach of obtaining the solid model which formed the cavity which has the same configuration as 
this laminating molding model, and reproduced said cavity inside by this, and is (a). The preparation stroke 
which prepares the data for carrying out laminating molding of the laininating molding model reproducing a 
cavity, .(b) The laminating molding stroke which produces said laminating molding model through 
laminating molding using said data, (c) The formation stroke which is made to harden this molding material 
and forms a solid model after filling with a molding material the perimeter of said laminating molding model 



obtained in the laminating molding stroke, (d) The manufacture approach of the solid model which 
reproduced the cavity to the interior characterized by having the elution stroke eluted to the exterior of the 
solid model fuses said laminating molding model with heating, and pass hardening of said molding material 
in the formation stroke. 

[Claim 2] By being eluted, the laminating molding model reproducing the cavity which exists in the body It 
is the approach of obtaining the solid model which formed the cavity which has the same configuration as 
this laminating molding model, and reproduced said cavity inside by this, and is (a). The preparation stroke 
which prepares the data for carrying out laminating molding of the laminating molding model reproducing a 
cavity, (b) The laminating molding stroke which produces said laminating molding model through 
laminating molding using said data, (c) The formation stroke which is made to harden this molding material 
and forms a solid model after filling with a molding material the perimeter of said laminating molding model 
obtained in the laminating molding stroke, (d) The manufacture approach of the solid model which 
reproduced the cavity to the interior characterized by having the elution stroke eluted to the exterior of the 
solid model dissolves said laminating molding model with a solvent, and pass hardening of said molding 
material in the formation stroke. 

[Claim 3] By being eluted, the laminating molding model reproducing the cavity which exists in the body It 
is the approach of obtaining the solid model which formed the cavity which has the same configuration as 
this laminating molding model, and reproduced said cavity inside by this, and is (a). The preparation stroke 
which prepares the data for carrying out laminating molding of the laminating molding model reproducing a 
cavity, (b) The laminating molding stroke which produces said laminating molding model through 
laminating molding using said data, (c) The formation stroke which is made to harden this molding material 
and forms a solid model after filling with a molding material the perimeter of said laminating molding model 
obtained in the laminating molding stroke, and (d) By using together melting by heating, and the dissolution 
by the solvent The manufacture approach of the solid model which reproduced the cavity to the interior 
characterized by having the elution stroke eluted in said laminating molding model to the exterior of the 
solid model pass hardening of said molding material in the formation stroke. 

[Claim 4] The manufacture approach of the solid model which reproduced the cavity to the interior 
characterized by to have the data generation stroke which generates said data further prepared for the 
interior of a publication at said preparation process in the manufacture approach of the solid model 
reproducing a cavity at either of claim 1 to claims 3 based on photography by photography equipment before 
said preparation process. 

[Claim 5] In the manufacture approach of the solid model which reproduced the cavity inside the publication 
to either of claim 1 to claims 4 further the line after said elution stroke As a stroke which intervenes in the 
middle of said elution stroke, it sets in said elution stroke. The manufacture approach of the solid model 
which reproduced the cavity to the interior characterized by having the diffusion removal stroke which the 
component of the component of said laminating molding model diffused inside said solid model is evaporated 
by heating said solid model, and removes it from the interior of said solid model. 

[Claim 6] The manufacture approach of the solid model which reproduced a cavity to the interior 
characterized by to produce said laminating molding model through kminating molding of a method which 
carries out a laminating at the same time it forms a sintering hardening layer and carries out sequential 
formation of this sintering hardening layer by scarming laser at a powder-like ingredient [ molding ] top in 
the manufacture approach of the solid model which reproduced the cavity inside the publication to either of 
claim 1 to claims 5. 

[Claim 7] In the manufacture approach of the solid model which reproduced the cavity inside the publication 
to either of claim 1 to claims 5 Making the molding ingredient which carried out heating fusion spouted or 
dropped, and sohdifying it from a nozzle, make a nozzle head scan and a thin layer is formed. The 
manufacture approach of the solid model which reproduced the cavity to the interior characterized by 
producing said laminating molding model through laminating molding of a method which carries out a 
laminating at the same time it carries out sequential formation of this thin layer. 



[Claim 8] In the manufacture approach of the solid model which reproduced the cavity inside the publication 
to either of claim 1 to claims 5 Making it extrude and solidify from a nozzle so that a molding ingredient may 
be extruded and the molding ingredient of the shape of this thin line may be drawn from a nozzle The 
manufacture approach of the solid model which reproduced the cavity to the interior characterized by 
producing said laminating molding model through kminating molding of a method which carries out a 
laminating at the same time it forms a thin layer and carries out sequential formation of this thin layer by 
making a nozzle head scan. 

[Claim 9] It is the solid model which reproduced the cavity inside, and is (a). The solid model formation part 
formed of hardening of a molding material, and (b) Solid model which reproduced the cavity to the interior 
characterized by having the cavernous part formed by eluting a laminating molding model through melting 
by heating. 

[Claim 10] It is the solid model which reproduced the cavity inside, and is (a). The solid model formation part 
formed of hardening of a molding material, and (b) Solid model which reproduced the cavity to the interior 
characterized by having the cavernous part formed by eluting a laminating molding model through the 
dissolution by the solvent. 

[Claim 11] It is the solid model which reproduced the cavity inside, and is (a). The solid model formation part 
formed of hardening of a molding material, and (b) Solid model which reproduced the cavity to the interior 
characterized by using together melting by heating, and the dissolution by the solvent, and having the 
cavernous part formed by eluting a laminating molding model. 

[Claim 12] The solid model which is a solid model which reproduced the cavity inside the publication to 
either of claim 9 to claims 11, and reproduced the cavity to the interior characterized by having transparency 
after said molding material's hardening. 

[Claim 13] The solid model which is a solid model which reproduced the cavity to the interior according to 
claim 12, and reproduced the cavity to the interior characterized by having at least one flat surface in the 
external configuration of said solid model. 

[Claim 14] The solid model which is a solid model which reproduced the cavity inside the publication to 
either of claim 9 to claims 13, and reproduced the cavity to the interior characterized by using silicone rubber 
(a silicone elastomer or silicone gel) for said all or a part of solid model formation part. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention produces the laminating molding model reproducing the 
configuration of a cavity by laminating molding in more detail about the solid model which reproduced the 
cavity which exists in the body inside, and its manufacture approach, and relates to the solid model obtained 
by ** which is eluted in this and forms a cavity, and its manufacture approach. 
[0002] 

[Description of the Prior Art] In the field of current and medical equipment, various kinds of photography 
equipments, such as an X-ray CT scanner, MEI equipment, and an ultrasonic device, are used as a 
universality technique for the purpose of inspection of various kinds of illnesses in many organs of the body 
or pregnancy, or a diagnosis. 

[0003] According to these photography equipments, it is possible to photo the interior of the body by 
non invasion. Medical practitioners conventionally Vacate spacing with photography equipment, perform 
2-dimensional photography, and by arranging continuously the 2-dimensional image of two or more sheets 
generated based on the obtained 2-dimensional data etc. The three -dimensions configuration of a 
photography field was imagined and it has performed grasping relative -position relation with the focus, an 
organ, etc. which become important in the case of an operation. However, generally it is not easy to 



understand the three-dimensional structure of the management circumference by such approach. 
[0004] According to the X-ray CT scanner of a helical scan which appeared in recent years, it is possible to 
photo three dimensions to the body, and the three -dimensions data inside the body can be directly obtained 
by this. And **** which can also generate the three dimensional image of a photography field by performing 
reconstruction by the computer with progress of a digital-image -processing technique etc. based on said 
2-dimensional data obtained by photography equipment, or said three -dimensions data. Furthermore, 
various techniques, such as performing a coloring display for every generating and displaying the 
2-dimensional image of the cross section of arbitration to the generated three dimensional image or 
changing and displaying a view, organ, or organization, were developed, and those use also became possible. 
And it became possible to grasp to accuracy the image information obtained by photography more easily and 
more by using these environments, and the environment for grasping the three-dimensional structure inside 
the body improved by leaps and bounds. 

[0005] However, it is impossible to actually take in its hand the model which the information shown by these 
approaches was not still different from the former, and made the image the subject, for example, was 
obtained, to actually try an operation using the obtained model, etc. depending on these approaches. 
[0006] Current and laminating molding which is spreading quickly are spreading quickly also in the medical 
world as epoch-making equipment which fills such a demand. 

[0007] There are various laminating molding methods including the Mitsuzo form in laminating molding. 
This laminating molding is the technique of molding the three -dimensions molding object which has a 
desired three-dimensions configuration, by carrying out a laminating at the same time it carries out 
sequential formation of the thin layer based on data. According to this laminating molding, it is possible to 
reappear to a precision as a solid model based on the 2-dimensional image and three dimensional image 
which were obtained by said photography equipment which has the same configuration for a part [ object ]. 
[0008] JP,5- 11689 Ji proposes the manufacture approach of such a solid model by laminating molding. This 
invention offers the approach of manufacturing the solid model which has the same configuration as many 
organs made into an object, by performing laminating molding according to the Mitsuzo form which is a kind 
of laminating molding based on the 2-dimensional image of two or more sheets obtained by taking a 
photograph at equal intervals with photography equipment. According to this invention, it is possible to 
include to that internal configuration and to reappear faithfully as a solid model by any parts, by low 
invasion or non-invasion, as long as sufficient image information is obtained, without having effect on a pain 
or the body. 
[0009] 

DProblemfe) to be Solved by the Invention] Especially in the solid model of internal organs or organs as which 
the manufacture approach is proposed by JP,5"11689A the reproducing-to precision-configuration of whole 
target part chief aim is not placed, and emphasis is not necessarily put on reproducing the cavity which 
exists in the body. However, in various fields, such as operation trial which actually uses medical equipment 
besides grasp of the configuration of a cavity, or structure, various use is possible for the solid model 
reproducing the cavity which exists in the body, and it is very useful to manufocture such a solid model. 
[0010] the molding ingredient for which it depended on the property of the laminating molding system used 
for laminating molding at manufacture of this solid model like JP,5-11689,A on the other hand when a solid 
model was manufactured by laminating molding - not using it - it does not obtain but the degree of freedom 
of ingredient selection is very low. And in the present condition, it is difficult or impossible for the molding 
ingredient equipped with high transparency, for example, the molding ingredient equipped with sufficient 
flexibility to reproduce body tissue, etc. to hardly exist, but to manufacture a solid model with those 
properties therefore. Moreover, by laminating molding which molds a solid model, the duration over molding 
increases by leaps and bounds with the increment in the molding volume of a solid model, improvement in 
molding precision, etc. by carrying out the laminating of the very thin molding layer. Therefore, by the 
approach proposed by JP,5 11689A hi molding a solid model with the big molding volume directly by 
laminating molding, it is obliged to spend long duration on molding of a solid model. 



[00 11] For this reason, the solid model and list which reproduced the cavity which was constituted with 
ingredients other than the molding ingredient depending on the property of the laminating molding system 
used for laminating molding, and which exists in the body inside are expected to obtain the manufacturing 
technology for manufacturing, without increasing the duration over molding by leaps and bounds with this 
solid model to the increment in the molding volume, improvement in molding precision, etc. 

[0012] 

[Objects of the Invention] This invention is made in view of the above-mentioned technical problem. The 
purpose The solid model which was constituted with ingredients other than the molding ingredient 
depending on the property of the larninating molding system used for laminating molding and which 
reproduced the cavity which exists in the body inside, It is in obtaining the manufacturing technology for 
manuiactiiring, without increasing the duration over molding by leaps and bounds with this solid model to 
the increment in the molding volume, improvement in molding precision, etc. 
[0013] 

[A terminological definition] Each vocabulary in. this specification is defined as follows. 

[0014] A "cavity" is vocabulary which names generically the dead air space which exists in the body, and 
points out the dead air space constituted by geometry, such as these many organs, body walls, etc., to the 
dead air space which exists in many organs (a frame, a muscle, a circulatory organ, a breather, a digestive 
organ, a urination reproductive organ, an endocrine organ, a nerve, sensor, etc.), and a list. Therefore, the 
lumen of many organs, such as the lumen of the heart, a stomach lumen, an intestinal lumen, a lumen of a 
uterus, a lumen of a blood vessel, and a lumen of a ureter, the oral cavity, a nasal cavity, fauces, a middle ear 
cavity, a coelome, the cavum articulare, a pericardium, etc. are contained in a "cavity." 

[0015] pass laminating molding with a "laminating molding model" - the vocabulary which points out the 
produced three-dimensions molding object " it is - therefore - laminating molding - pass a series of molding 
strokes including laminating molding, without being limited to the three -dimensions molding object 
therefore produced independently - the produced three-dimensions molding object is also included. 
[0016] A "solid model" is vocabulary which points out only the model reproducing a cavity to the interior 
obtained by this invention, and it is distinguished from the "three dimensional object model" used when 
pointing out the model of other general solid configurations in this specification. Therefore, although the 
model obtained by laminating molding is contained in a "three dimensional object model", it is not contained 
in a "solid model." 

[0017] "Photography equipment" is vocabulary which names generically the equipment which can acquire 
the data about the cavity which exists in the body by taking a photograph, and the X-ray plant (an X-ray CT 
scanner is included) of various methods, MRI equipment, an ultrasonic device, etc. are contained in 
"photography equipment." 

[0018] A "molding material" is vocabulary which hardens and names an usable ingredient generically to 
shaping of a three -dimensions molding object using this property. 
DVIeans for Solving the Problem] 

[0019] In order to attain the above-mentioned purpose, in invention of claim 1 By being eluted, the 
laminating molding model reproducing the cavity which exists in the body It is the approach of obtaining the 
solid model which formed the cavity which has the same configuration as this kminating molding model, 
and reproduced said cavity inside by this, and is (a). The preparation stroke which prepares the data for 
rarrying out laminating molding of the laminating molding model reproducing a cavity, (b) The larninating 
molding stroke which produces said laminating molding model through laminating molding using said data, 
(c) The formation stroke which is made to harden this molding material and forms a solid model after filling 
with a molding material the perimeter of said larninating molding model obtained in the laminating molding 
stroke, (d) Said laminating molding model is fused with heating, and it is characterized by having the 
elution stroke eluted to the exterior of the solid model pass hardening of said molding material in the 
formation stroke. 



[0020] Invention of claim 2 the laminating molding model reproducing the cavity which exists in the body 
moreover, by being eluted It is the approach of obtaining the solid model which formed the cavity which has 
the same configuration as this krninating molding model, and reproduced said cavity inside by this, and is 
(a). The preparation stroke which prepares the data for carrying out laminating molding of the laminating 
molding model reproducing a cavity, (b) The laminating molding stroke which produces said laminating 
molding model through laminating molding using said data, (c) The formation stroke which is made to 
harden this molding material and forms a solid model after fillin g with a molding material the perimeter of 
said laminating molding model obtained in the laminating molding stroke, (d) Said laminating molding 
model is dissolved with a solvent, and it is characterized by having the elution stroke eluted to the exterior of 
the solid model pass hardening of said molding material in the formation stroke. 

[0021] Invention of claim 3 the laminating molding model reproducing the cavity which exists in the body 
moreover, by being eluted It is the approach of obtaining the solid model which formed the cavity which has 
the same configuration as this laminating molding model, and reproduced said cavity inside by this, and is 
(a). The preparation stroke which prepares the data for carrying out laminating molding of the laminating 
molding model reproducing a cavity, (b) The laminating molding stroke which produces said laminating 
molding model through laminating molding using said data, (c) The formation stroke which is made to 
harden this molding material and forms a solid model after filling with a molding material the perimeter of 
said laminating molding model obtained in the laminating molding stroke, and (d) By using together 
melting by heating, and the dissolution by the solvent It is characterized by having the elution stroke eluted 
in said laminating molding model to the exterior of the solid model pass hardening of said molding material 
in the formation stroke. 

[0022] Invention of claim 4 is characterized by having the data generation stroke which generates said data 
further prepared for the interior of a publication at said preparation process in the manufecture approach of 
the solid model reproducing a cavity at either of claim 1 to claims 3 based on photography by photography 
equipment before said preparation process. 

[0023] In the manufecture approach of a solid model that invention of claim 5 reproduced the cavity inside 
the publication to either of claim 1 to claims 4 further the line after said elution stroke It is characterized by 
having the diffusion removal stroke which the component of said laminating molding model diffused inside 
said solid model in said elution stroke as a stroke which intervenes in the middle of said elution stroke is 
evaporated by heating said solid model, and removes it from the interior of said solid model. 
[0024] Invention of claim 6 is characterized by to produce said laminating molding model through 
laminating molding of a method which carries out a laminating at the same time it forms a sintering 
hardening layer and carries out sequential formation of this sintering hardening layer by scanning laser at a 
powder like ingredient [ molding ] top in the manufecture approach of the solid model which reproduced the 
cavity inside the publication to either of claim 1 to claims 5. 

[0025] It carries out that invention of claim 7 produces said laminating molding model through laminating 
molding of a method which carries out a laminating at the same time it makes a nozzle head scan, it forms a 
thin layer and it carries out sequential formation of this thin layer, make the molding ingredient which 
carried out heating fusion from the nozzle spouted or dropped, and sohdify it in the manufecture approach of 
the solid model which reproduced the cavity inside the publication to either of claim 1 to claims 5 as the 
description. 

[0026] In the manufecture approach of a solid model that invention of claim 8 reproduced the cavity inside 
the publication to either of claim 1 to claims 5 Making it extrude and sohdify from a nozzle so that a molding 
ingredient may be extruded and the molding ingredient of the shape of this thin line may be drawn from a 
nozzle It is characterized by producing said laminating molding model through laminating molding of a 
method which carries out a laminating at the same time it forms a thin layer and carries out sequential 
formation of this thin layer by making a nozzle head scan. 

[0027] Invention of claim 9 to claim 14 has the advantage of the solid model which reproduced the cavity to 
the interior manufactured by such manufacture approach. 



[0028] Among these, the solid model which reproduced the cavity inside invention of claim 9 is (a). The solid 
model formation part formed of hardening of a molding material, and (b) It is characterized by having the 
cavernous part formed by eluting a kminating molding model through melting by heating. 
[0029] Moreover, the solid model which reproduced the cavity inside invention of claim 10 is (a). The solid 
model formation part formed of hardening of a molding material, and (b) It is characterized by having the 
cavernous part formed by eluting a laminating molding model through the dissolution by the solvent. 
[0030] Moreover, the solid model which reproduced the cavity inside invention of claim 11 is (a). The solid 
model formation part formed of hardening of a molding material, and (b) It is characterized by using 
together melting by heating, and the dissolution by the solvent, and having the cavernous part formed by 
eluting a laminating molding model. 

[0031] The solid model which reproduced the cavity inside invention of claim 12 is a solid model which 
reproduced the cavity inside the publication to either of claim 9 to claims 11, and is characterized by having 
transparency, after said molding material's hardening. 

[0032] The solid model which reproduced the cavity inside invention of claim 13 is a solid model which 
reproduced the cavity to the interior according to claim 12, and is characterized by having at least one flat 
surface in the external configuration of said solid model. 

[0033] The solid model which reproduced the cavity inside invention of claim 14 is a solid model which 
reproduced the cavity inside the publication to either of claim 9 to claims 13, and is characterized by using 
silicone rubber (a silicone elastomer or silicone gel) for said all or a part of solid model formation part. 
[0034] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail based on an accompanying 
drawing. 

[0035] A whole [ that drawing 1 showed 1 of the operation of the laminating / having reproduced a cavity / 
that laminating molding produces a whole / having shown 1 of the operation of a solid / having reproduced a 
cavity inside / model gestalt / perspective view and drawing 2 / molding model of this invention gestalt ] 
perspective view and drawing 3 are important section [ showing the cross - section structure at the time of 
having produced a laminating / having reproduced a cavity / show in drawing 2 / molding model as the 
structure of hollow ] cross-section expansion perspective views. Drawing 4 to drawing 8 is the flow chart 
which explained the outline as one step about the manufacture approach of the solid model which 
reproduced the cavity inside this invention as, respectively as each manufacture line, and the flow chart of 
drawing 8 supports the manufacture approach of the solid model which reproduced the cavity from claim 1 
to the interior according to claim 5 from drawing 4 , respectively. In addition, the same step number is used 
for the stroke which is mutually common in each of these drawings. 

[0036] Below, the manufacture approach of the solid model which reproduced the cavity inside this invention 
is explained to a detail based on an accompanying drawing. 

[0037] The solid model which reproduced the cavity inside this invention (a) The preparation stroke which 
prepares the data for carrying out laminating molding of the laminating molding model reproducing a cavity, 
(b) The laminating molding stroke which produces said laininating molding model through laminating 
molding using said data, (c) The formation stroke which is made to harden this molding material and forms 
a solid model after filling with a molding material the perimeter of said laminating molding model obtained 
in the laminating molding stroke, (d) It is manufactured by the manufacture approach characterized by 
having the elution stroke eluted in said laminating molding model to the exterior of the solid model pass 
hardening of said molding material in the formation stroke. Furthermore, by the manufacture approach 
according to claim 4, it has the data generation process which generates said data prepared at said 
preparation process based on photography by photography equipment before said preparation process. 
Moreover, as a stroke which intervenes in the middle of the stroke after said elution stroke, or said elution 
stroke, by heating said solid model, the component of the component of said laminating molding model 
diffused inside said solid model in said elution stroke is evaporated, and it has the diffusion removal stroke 
removed from the interior of said solid model by the manufacture approach according to claim 5. 



[0038] Below, each production process concerning manufacture of the solid model which reproduced the 
cavity inside this invention is explained to a detail, making it contrast with each step shown in the flow 
chart of drawing 8 from drawing 4 . 

[0039] <A. data generation stroke> The manufacture approach of the solid model which reproduced the 
cavity to the interior according to claim 4 is characterized by having the data generation process which 
generates the data (data for carrying out laminating molding of the laminating molding model reproducing a 
cavity) prepared at a preparation process based on photography by photography equipment. Below, the 
operation gestalt of this data generation process is explained in full detail. This data generation process 
corresponds to the step ST 0 of the flow chart shown in drawing 7 and drawing 8 . 

[0040] In order to generate the data prepared at a preparation process based on photography by 
photography equipment, the 2-dimensional image of the target body or a three dimensional image is first 
obtained with photography equipments, such as an X-ray CT scanner and MRI equipment. What can obtain 
only a 2-dimensional image, and the thing which can obtain a three dimensional image exist in photography 
equipment according to a class. Since the image information of the three dimensions about said cavity is 
needed for generation of said data, to use the photography equipment with which only a 2-dimensional 
image is obtained, it is necessary to obtain two or more 2-dimensional images by taking a photograph by 
changing a camera station. In addition, what is necessary is just to make a change of a camera station by the 
parallel displacement. The image information of the three dimensions needed for generation of said data is 
obtained by being able to photo two or more 2-dimensional images at regular intervals or arbitration spacing, 
and carrying out the laminating of the obtained 2-dimensional image based on photography spacing by this. 
However, what is necessary is just to make a change of a camera station freely, without being based on a 
parallel displacement, as long as the image information of sufficient three dimensions is obtained (migration 
of a camera station in the direction of arbitration, or rotation of bearing of the exposure axis). Moreover, you 
may use combining the 2-dimensional image and three dimensional image which were obtained by two or 
more photography equipments. In addition, in order to link with the precision of reappearance of a cavity 
configuration directly, it is necessary to adjust appropriately photography spacing (photography consistency) 
of a 2-dimensional image according to the precision of reappearance needed. 

[0041] Next, available typical photography equipment is explained to photography of these 2-dimensional 
images and a three dimensional image. However, there are various things besides the equipment explained 
below in photography equipment, and this invention is not limited to these photography equipments. 
[0042] As an X-ray CT scanner, perform photography by the X-ray from all the directions of [ on the 
horizontal same cross section of the body ], and by computer-processing the acquired information Moving the 
target body besides [ which obtains the 2-dimensional image of a photography cross section ] the X-ray CT 
scanner of the conventional method in the direction of a body axis On the other hand, by performing spiral 
roentgenography and computer-processing the three-dimensions information on the body obtained by this 
by taking a photograph, rotating an X-ray detection device in a flat surface perpendicular to a body axis 
There is an X-ray CT scanner of the helical scan which can obtain a three dimensional image and the 
2-dimensional image in an arbitration cross section etc. Furthermore, by building the X-ray detection device 
of many trains in the interior of equipment, two or more coincidence photography is enabled and the thing of 
a multi-slice method which realized improvement in spatial resolving power, compaction of exposure time, 
etc. by this also exists in the X-ray CT scanner of a helical scan. 

[0043] MRI equipment is equipment using the nuclear magnetic-resonance phenomenon of the hydrogen 
atom which constitutes the great portion of body, and this phenomenon images the condition of an 
organization based on being influenced by the difference in the environment the amount of a hydrogen atom, 
and around a hydrogen atom included in body tissue. According to this equipment, it is possible to obtain the 
2-dimensional image of an arbitration cross section, without changing the location of the target body, and it 
is also possible to obtain the 2-dimensional image of many cross sections to coincidence further. This MRI 
equipment has an advantage in respect of the ability to carry out the photography photography of that soft 
tissue can be photoed by high contrast, the blood vessel surrounded by the osseous tissue since it was not 



influenced of the osseous tissue vividly compared with an X-ray CT scanner. 

[0044] Next, the data (following and three-dimensions configuration data) about the three-dimensions 
configuration of the cavity made into the object of solid modeling are generated based on these 2-dimensional 
images and three dimensional images that were obtained by photography equipment. Although carried out 
by using the software which makes this possible, a series of processings concerning generation of this 
three-dimensions configuration data may use two or more software in that process, when single software 
cannot perform all processings. In addition, in current, two or more marketing is carried out and the 
software which performs processing of these single strings automatically may use those software. 
[0045] based on the 2-dimensional image ( two or more sheets need) or three dimensional image obtained by 
photography equipment, various approaches as a well-known technique have already exist in the approach 
of generate the three dimensions configuration data of the specific part in a photography field, and although 
one gestalt of those approaches be mention and explain in full detail here since it be difficult to explain all 
approaches in fiiU detail, this invention be limit to the operation gestalt describe below. 
[0046] Although the case where two or more 2-dimensional images obtained by taking a photograph at equal 
intervals are used as an input image is explained, even when using as an input image here the 
2-dimensional image obtained by other photography approaches, or a three dimensional image, carrying out 
a parallel displacement in the direction of a body axis, the three-dimensions configuration data of a cavity 
can be obtained by performing same processing. Based on photography spacing at the time of photography, 
the laminating of the inputted 2-dimensional each image is carried out correctly first. Next, by specifying the 
threshold about an image concentration value on a 2-dimensional each image, only the cavity field made into 
the object of solid modeling is extracted from the inside of a 2-dimensional each image, and other fields are 
deleted by one side from the inside of the 2-dimensional image by which the kminating was carried out. It is 
given in the form where the three-dimensions configuration of the part which is equivalent to said cavity 
field by this carried out the kminating of the 2-dimensional image, and the border line of this 2-dimensional 
each image is interpolated in three dimensions, and the three dimensions configuration data of the target 
cavity are generated by reconfigurating as a three -dimensions curved surface. In addition, although the 
cavity field was first extracted from the inside of an input image by specifying the threshold about a 
concentration value in this case, it is also possible by a cavity front face's extracting and c^arrying out 
three-dimensions interpolation from the inside of an input image, to generate a three -dimensions curved 
surface directly by specifying the specific concentration value which gives a cavity front face apart from this 
approach. Moreover, after performing the field extract (or surface extract by specific concentration value 
assignment) by threshold assignment, the laminating of an input image may be performed. Moreover, 
polygon approximation may perform generation of a three -dimensions curved surface. 

[0047] In addition, to said three-dimensions configuration data, it is possible to perform correction and 
modification of a configuration during generation of these three -dimensions data or after generation, adding 
the structure not existing into the image data obtained by photography, or for example, adding the 
supporting structure called a support - or it is possible to remove a part of structure in said image data, to 
change the configuration of a cavity, etc., and the configuration of the cavity formed in the interior of the 
solid model 11 of this can be corrected or changed freely. Furthermore, it is also possible to establish a 
non-laminating molding field in the interior of a cavity, and the interior explained later is made into 
structure in the air, and in producing the laminating molding model which formed the non-laminating 
molding field 31, it generates the three-dimensions data which established such a non-larmnating molding 
field 31 in the interior of a cavity. In addition, these processings may be performed in the software 
corresponding to a laminating molding system or a laminating molding system. 

[0048] Next, the three -dimensions configuration data of the generated cavity are sent to the software 
corresponding to the laminating molding system used changing into the format corresponding to the 
laminating molding system used for laminating molding of the laminating molding model 21 if needed, or 
the laminating molding system to be used. 

[0049] By the laminating molding system (or software corresponding to a laminating molding system), a 



support adds a support (supporting structure) to a required part for the purpose, such as configuration 
maintenance under laminating molding, at the same time it sets up various setting items, such as 
arrangement of the laminating molding model 21 at the time of laminating molding, and the direction of a 
laminating, (if unnecessary, it is not necessary to add). The slice data directly used for kminating molding 
are generated by slicing the data for molding obtained by doing in this way by the last based on the molding 
thickness at the time of laminating molding. In addition, contrary to the above-mentioned procedure, a 
support may be added, after generating slice data. Moreover, when automatically generated by the 
laminating molding system (or software corresponding to a laminating molding system) which slice data use, 
it is not necessary to generate slice data. However, a setup of laminating molding thickness is needed in that 
case. When the same is said of addition of a support and a support is automatically generated by the 
laminating molding system (or software corresponding to a laminating molding system), it is not necessary 
to generate manually (you may generate manually). 

[0050] <B. preparation process> A preparation process the data for carrying out laminating molding of the 
laminating molding model 21 reproducing the cavity made into the object of solid modeling It prepares for 
direct laminating molding in the same gestalt as the data obtained as the last gestalt of the 
above-mentioned data generation process as available data (it is hereafter called laminating molding data), 
and it is the stroke with which laminating molding is equipped, and corresponds to the step ST 1 of the flow 
chart shown in drawing 8 from drawing 4 R> 4. However, this preparation process is a stroke with which 
prepares laminating molding data and laminating molding is equipped, and is not a stroke which generates 
laminating molding data (no process about generation of laminating molding data is included in this 
preparation process). 

[0051] <C. laminating molding stroke> A laminating molding stroke is a stroke produced by laminating 
molding using said laminating molding data prepared in said preparation process in said laminating 
molding model 21 reproducing the configuration of the cavity made into the object of solid modeling, and 
corresponds to the step ST 2 of the flow chart shown in drawing 8 from drawing 4 . Below, the operation 
gestalt of this laminating molding stroke is explained in full detail. 

[0052] The laminating molding model 21 reproducing the cavity produced by laminating molding is used as 
a disappearance model for ROSUTO waxes in a next process. The disappearance model for ROSUTO waxes 
is the model originally used by the precision casting called ROSUTO wax casting, and after coating and 
calcinating the perimeter of this model with refractories and ceramic refractories of a particle, it is used by 
melting and removing this model in order to manufacture the mold for casting the casting which has the 
same configuration as said disappearance model. However, in this invention, said laminating molding model 
21 produced by laminating molding is not used for the purpose of the aforementioned mold manufacture. 
After forming the solid model 11 by filling the particular part of the whole perimeter or a perimeter, and 
stiffening this molding material with a molding material, the laminating molding model 21 which exists in 
the solid model 11 interior - (a) the heating scorification fused with heating - or (b) the solvent solution 
process which dissolves with a solvent - or (c) By fluidizing alternatively and being eluted to the exterior of 
the solid model 11 by applying whether it is the hybrid method and ******** which use together melting by 
heating, and the dissolution by the solvent It is used in order to manufacture the solid model 11 which has a 
cavity with the same configuration thru/or the structure as the target cavity inside. In addition, in heating 
scorification, a solvent solution process corresponds to claim 2, and a hybrid method corresponds to claim 1 
at claim 3, respectively. 

[0053] Therefore, in this invention, the following constraints which have relation mutually are imposed 
depending on any shall be used between the aforementioned heating scorification, a solvent solution process, 
and a hybrid method between the ingredient (it is hereafter called a molding ingredient) used for laminating 
molding of the laminating molding model 21, and the ingredient (it is hereafter called a molding material) 
used for shaping of the solid model 11. 

[0054] (l) To perform elution of the laminating molding model 21 with said heating scorification, it is 
necessary to fulfill the constraint of both the following (l"l) and (l-2). 



(l- 1) Fuse said molding ingredient with heating. 

(1-2) Said molding material can be hardened in temperature lower than the melting temperature of a 

molding ingredient given in a constraint (l-l), and has heat-resistant temperature higher than the melting 

temperature of the molding ingredient of a publication in a constraint (l- 1) after hardening. 

[0055] (2) lb perform elution of the laminating molding model 21 with said solvent solution process, it is 

necessary to fulfill the constraint of both the following (2-1) and (2-2). 

(2- 1) Said molding ingredient dissolves in a solvent (such a solvent exists). 

(2-2) Said molding material has solvent resistance among the solvents of a publication to at least one kind of 
solvent (it is hereafter called a specific solvent) in a constraint (2-1). 

[0056] (3) To perform elution of the kminating molding model 21 with said hybrid method, it is necessary to 
fulfill the constraint of both the following (3 _ l) and (3"2). 

(3- 1) Fuse said molding ingredient with heating, and it dissolves in a solvent (such a solvent exists). 

(3-2) While said molding material can be hardened in temperature lower than the melting temperature of a 

molding ingredient given in a constraint (3-1) and it has heat-resistant temperature higher than the melting 

temperature of the molding ingredient of a publication in a constraint (3-1) after hardening, it has solvent 

resistance to at least one kind of solvent (specific solvent) among the solvents of a publication in a constraint 

(3-1). 

[0057] In addition, in case it fills the perimeter of this laminating molding model with said molding material 
in the following formation stroke, as long as it is range which has the reinforcement which can bear external 
force, such as a pressure added from the outside, said laminating molding model 21 makes the interior 
hollow structure, by establishing the non-laminating molding field 31 in the interior, may carry out the 
thinning of the appearance side, and may produce it. The cost accompanying the time amount and molding 
by which necessary is carried out to laminating molding is not only reduced by this, but by it, the easy 
elution of the laminating molding model 21 becomes possible in a next elution stroke. However, the interior 
is made into structure in the air, and in order to mold the laminating molding model which equipped the 
interior with the non-laminating molding field 31, the laminating molding data prepared in a previous 
preparation stroke need to be generated so that this molding may be performed. 

[0058] Laminating molding of for example, a powder sintering method, laminating molding of a melting 
resin jet method, laminating molding of a melting resin extrusion method, etc. are mentioned to laminating 
molding which enables use of the molding ingredient with which are satisfied of the constraint concerning 
the above-mentioned heating scorification, a solvent solution process, or a hybrid method. Below, these 
various laminating molding methods are explained in full detail. However, laminating molding concerning 
the manufacture approach of this invention is not limited to these methods. 

[0059] In laminating molding of a powder sintering method, by scanning beams for heating, such as laser, on 
the powder ingredient laid by the plane based on said laminating molding data, melting of the powdered 
front face is carried out, powder is joined, and the sintered powder thin layer is formed. Junction to the lower 
layer thin film already sintered at this time is also performed to coincidence. Next, laminating molding of the 
laininating molding model 21 is performed by performing laminating molding of a method which carries out 
a laminating at the same time the thin layer of new powder is again supplied to a top face, repeats this 
stroke and carries out sequential formation of the powder sintering layer. 

[0060] In laminating molding of a melting resin multiaxial type, making a nozzle head scan on a flat surface 
based on said laminating molding data, laminating molding of the laminating molding model 21 is 
performed by performing laminating molding of a method which carries out a laminating at the same time 
make the molding ingredient fused from the nozzle spouted or dropped, it carries out deposition sohdification, 
it forms a thin layer and it carries out sequential formation of this thin layer. 

[0061] In laminating molding of a melting resin extrusion mold, a molding ingredient is extruded from a thin 
nozzle, a thin layer is formed by making a nozzle head scan on a field based on said laminating molding data, 
making it send out and solidify from a nozzle so that the ingredient of the shape of this thin fine may be 
drawn, and laminating molding of the laminating molding model 21 is performed by performing laminating 



molding of the method which carries out the laminating of this. 

[0062] In addition, it is possible to add various kinds of processings (removal processing and addition 
processing), such as surface polish and addition of surface coating, to the laminating molding model 21 
produced by laminating molding after laminating molding, and it is possible to correct or change the 
configuration of the laminating molding model 21 by this. The support is removed when the removal after 
laminating molding adds a required support in production of the laminating molding model 21 as part of 
these processings. 

[0063] <D. formation stroke> After a formation stroke fills with a molding material the perimeter of said 
laminating molding model 21 obtained in the laminating molding stroke, it is a stroke which is made to 
harden this molding material and forms the solid model 11, and corresponds to the step ST 3 of the flow 
chart shown in drawing 8 from drawing 4 . Below, the operation gestalt of this formation stroke is explained 
in full detail. 

[0064] Formation of the solid model 11 around the laminating molding model 21 produced in said 
laminating molding stroke (l) The molding material with which it is satisfied of said constraint (1-2) when 
using heating scorification in a next elution stroke, (2) The molding material with which it is satisfied of said 
constraint (2-2) when using a solvent solution process in a next elution stroke, and (3) or [ filling with the 
molding material with which it is satisfied of said constraint (3-2) in using a hybrid method ] - or after 
covering, it carries out by stiffening this molding material, in addition " if the dies body of the request 
configuration prepared beforehand is used in case the perimeter of the laminating molding model 21 is filled 
with a molding material - being good (the interior of this dies body being filled with said laminating molding 
model 21 and molding material) - do not use a dies body, but the molding material of the shape of a sol or 
powder is made to adhere to the front face of the laminating molding model 21, and the solid model 11 may 
be formed by stiffening this (dipping shaping, slush molding). When using a dies body, it is desirable to 
prepare for removal of a next dies body and to use an ingredient with a low affinity with said molding 
material to be used. However, it is good also as some solid models 11 which do not remove a dies body but are 
finally obtained. 

[0065] In addition, when fabricating the external configuration of the solid model 11 by the dies body, it is 
possible to reproduce both external configurations, such as many organs which carry out entailment of a 
cavity and this cavity, by making the cavity for the configuration of the shaping side of a dies body in 
agreement with external configurations, such as many organs which carry out entailment. 
[0066] However, the external configuration of the solid model 11 does not need to make the target cavity in 
agreement with external configurations, such as many organs which carry out entailment, and may be 
replaced in other configurations (for example, cube configuration etc.). For example, when manufacturing 
the solid model 11 using the molding material which has transparency, the recognition nature of the cavity 
reproduced inside this solid model can be raised by establishing a flat surface 14 in the external 
configuration of this solid model. 

[0067] Moreover, to the external configuration of the solid model 11, various kinds of removal processing and 
addition processings may be performed after formation by hardening of a molding material, it can graduate 
by this or correction and modification can be added to a configuration. 

[0068] <E. elution process> Next, the operation gestalt of the eluted elution stroke which is eluted in the 
laminating molding model 21 to the exterior of said solid model obtained in the formation stroke with said 
heating scorification, said solvent solution process, or said hybrid method is explained in full detail. It has 
the elution stroke characterized by eluting claim 1, claim 2, and claim 3 in a laminating molding model 
using said heating scorification, said solvent solution process, and said hybrid method, respectively. The 
elution stroke which distinguished these from drawing 4 with the flow chart shown in drawing 8 , and used 
said heating scorification corresponding to claim 1 Step ST4a, It wrote step ST4c [ the elution stroke using 
said hybrid method corresponding to step ST4b and claim 3 for the elution stroke using said solvent solution 
process corresponding to claim 2 ]. 

[0069] After forming the solid model 11 by stiffening a molding material, while removing said dies body, the 



laminating molding model 21 is eluted and removed to the exterior of the solid model 11 with said heating 
scorification, said solvent solution process, or said hybrid method. What is necessary is not to limit this 
invention to this sequence and just to carry out removal of a garbage in order of arbitration, although 
described on explanation below in order of removal of a dies body, and elution ** of the laminating molding 
model 21. That is, it is in the middle of removing a dies body after removal of the laminating molding model 
21, and removal of the kminating molding model 21, and it is possible to remove a dies body (the laminating 
molding model 21 or in the middle of removal of a dies body removal), to remove the laminating molding 
model 21 and a dies body by turns gradually, etc. 

[0070] Removal of a dies body is performed by the predetermined removal approach. However, removal is 
unnecessary when using a dies body as some solid models 11. 

[0071] Removal of the laminating molding model 21 from the solid model 11 interior is performed with the 
aforementioned heating scorification, a solvent solution process, or a hybrid method. Below, each approach is 
explained. In addition, although elution of the laminating molding model 21 is performed from the elution 
part 15 which the kminating molding model 21 exposed from the solid model 11, when such an elution part 
15 does not exist, it performs removal processing to a case in part to the front face of the solid model 11, and 
forms the elution part 15 of the laminating molding model 21 in it. In addition, this removal processing may 
be performed before melting of the laminating molding model 21, or the dissolution, and melting or after 
dissolving, it may perform the laminating molding model 21. 

[0072] By fusing alternatively the laminating molding model 21 which exists in the solid model 11 interior, 
and fluidizing it with heating, heating scorification is an approach of removing by carrying out elution, and 
the application is more possible for it than the solid model 11 interior only within the case where both said 
constraint (l-l) and (1-2) are satisfied. 

[0073] The laminating molding model 21 of the solid model 11 interior is fused alternatively, and is made to 
fluidize in this heating scorification by heating first to temperature higher [ than the melting temperature of 
the molding ingredient of the laminating molding model 21 ] and lower than the heat-resistant temperature 
of the molding material of the solid model 11 after hardening. If the kminating molding model 21 responds 
in order of the solid model 11 and dies body removal before elution, it is in the condition of having been 
united with the dies body, but when both said constraint (l-l) and (1*2) are satisfied, it is possible by heating 
such whole structure or a part with a heater etc. to fuse the laminating molding model 21 alternatively. In 
addition, it is also possible to also perform heating of the solid model 11 from the solid model exterior and to 
heat from the interior of a solid model by irradiating the exterior to to arrange a heating electrode inside a 
solid model and a kminating molding model, kser, etc., although it is possible etc. Next, it removes by 
carrying out elution of the kminating molding model 21 to the exterior of the solid model 11 in this condition. 
Although the inertia generated by giving remote force, such as gravity and a centrifugal force, an impact, 
and vibration can be used at the time of the elution of this kminating molding model 21, it is also possible to 
promote elution by applying external pressure (positive pressure, negative pressure) to the part which the 
laminating molding model 21 exposed, or slushing other liquids into the interior of a cavity. Moreover, the 
laminating molding model 21 (some laminating molding models 21 which remained to the solid model 11 
interior especially after elution) of the solid model 11 interior may be eliminated to the exterior of the solid 
model 11 in the condition of solid phase by applying direct external force, giving an impact and vibration, or 
grasping directly etc. Under the present circumstances, the laminating molding model 21 of the solid model 
11 interior may be disassembled into two or more parts. 

[0074] Into the molding ingredient of the kminating molding model 21 which enables application of this 
heating solution process Various kinds of thermoplastics (thermoplastic) (what has a high (the viscosity at 
the time of melting is low) fluidity at the time of melting is desirable) and waxes (fats and oils, paraffin, etc.), 
Or various ingredients can be used as long as it fuses in temperature lower than the heat-resistant 
temperature of the molding material used for formation of the solid model 11 besides being a low-melt point 
point metal, ice(water), etc. In addition, it is necessary to opt for selection of these molding ingredients 
according to the property of the molding material used for the solid model 11 (a molding material may be 



chosen according to the property of a molding ingredient). 

[0075] By dissolving alternatively and fluidizdng with a solvent, the laminating molding model 21 which 
exists in the solid model 11 interior, a solvent solution process is an approach of removing by carrying out 
elution, and the application is more possible for it than the solid model 11 interior only within the case where 
both said constraint (2~l) and (2*2) are satisfied. 

[0076] It dissolves alternatively and the laminating molding model 21 of the solid model 11 interior is made 
to fluidize in this solvent solution process by using the specific solvent first given according to said constraint 
(2-2). Although it is in the condition of having been united with the dies body if the laminating molding 
model 21 responds in order of the solid model 11 and dies body removal before elution When both said 
constraint (2-1) and (2-2) are satisfied, it is possible to dissolve the laminating molding model 21 
alternatively by contacting the part containing the part which such whole structure or the laminating 
molding model 21 exposed to said specific solvent. Next, it removes by carrying out elution of the laminating 
molding model 21 to the exterior of the solid model 11 in this condition. It is also possible to promote elution 
by being able to use the inertia generated by giving remote force, such as gravity and a centrifugal force, an 
impact, and vibration as well as the case of heating scorification, applying external pressure (positive 
pressure, negative pressure) to the part which the laminating molding model 21 exposed, or slushing other 
liquids into the interior of a cavity etc. at the time of the elution of this kminating molding model 21. 
Moreover, the laminating molding model 21 (some laminating molding models 21 which remained to the 
solid model 11 interior especially after elution) of the solid model 11 interior may be eliminated to the 
exterior of the solid model 11 in the condition of solid phase by applying direct external force, giving an 
impact and vibration, or grasping directly etc. Under the present circumstances, the laminating molding 
model 21 of the solid model 11 interior may be disassembled into two or more parts. 

[0077] Into the molding ingredient of the laminating molding model 21 which enables application of this 
solvent solution process, use of the various resin which has soluble agent solubility, such as adhesion matter, 
such as cyanoacrylate Gt dissolves in an acetone) and starch Gt dissolves in water etc.), and 
toluenesulfonamide resin Gt dissolves in an acetone etc.), polyvinyl alcohol Gt dissolves in water etc.), waxes 
(feits and oils, paraffin, etc.), etc. is possible. In addition, when enforcing a solvent solution process, selection 
of the molding ingredient which the molding material used for the solid model 11 needs to have solvent 
resistance to the solvent used for the dissolution of the laminating molding model 21, and uses for the 
laminating molding model 21 is good to determine according to the property of the molding material used for 
the solid model 11 (a molding material may be chosen according to the property of a molding ingredient). 
[0078] By using together the heating scorification and the solvent solution process which were explained in 
full detail previously, a hybrid method is an approach of removing by carrying out elution of the laminating 
molding model 21 which exists in the solid model 11 interior from the solid model 11 interior, and the 
application is possible for it only within the case where both said constraint (3- 1) and (3 2) are satisfied. 
[0079] this hybrid method " (l) The stroke eluted in the laminating molding model 21 from the solid model 
11 interior with heating, and (2) a solvent " by rarrying out the stroke eluted in the larninating molding 
model 21 from the solid model 11 interior in order of arbitration, said laminating molding model 21 is 
removed from the solid model 11 interior (or thing done for the multiple-times operation of each process in 
the sequence of arbitration). Below, each of these processes are explained in full detail. 
[0080] (l) Fuse alternatively the laminating molding model 21 of the solid model 11 interior, and make it 
fluidize by heating the laminating molding model 21 from the solid model 11 interior first in the eluted 
stroke with heating to temperature higher [ than the melting temperature of the molding ingredient of the 
laminating molding model 21 ] and lower than the heat-resistant temperature of the molding material of the 
solid model 11 after hardening. If the kminating molding model 21 responds in order of the solid model 11 
and dies body removal before elution, it is in the condition of having been united with the dies body, but 
when both said constraint (3-l) and (3*2) are satisfied, it is possible by heating such whole structure or a part 
with a heater etc. to fuse the laminating molding model 21 alternatively In addition, it is also possible to also 
perform heating of the solid model 11 from the solid model exterior and to heat from the interior of a solid 



model by irradiating the exterior to to arrange a heating electrode inside a solid model and a kininating 
molding model, laser, etc., although it is possible etc. Next, it removes by carrying out elution of the 
laminating molding model 21 to the exterior of the solid model 11 in this condition. Although the inertia 
generated by giving remote force, such as gravity and a centrifugal force, an impact, and vibration can be 
used at the time of the elution of this laminating molding model 21, it is also possible to promote elution by 
applying external pressure (positive pressure, negative pressure) to the part which the kiriinating molding 
model 21 exposed, or slushing other liquids into the interior of a cavity etc. Moreover, the larriinating 
molding model 21 (some laminating molding models 21 which remained to the solid model 11 interior 
especially after elution) of the solid model 11 interior may be eliminated to the exterior of the solid model 11 
in the condition of solid phase by applying direct external force, giving an impact and vibration, or grasping 
directly etc. Under the present circumstances, the laminating molding model 21 of the solid model 11 
interior may be disassembled into two or more parts. 

[0081] (2) Dissolve alternatively and make the laminating molding model 21 of the solid model 11 interior 
fluidize by using the specific solvent first given according to said constraint (3-2) in the stroke eluted in the 
laminating molding model 21 from the solid model 11 interior with a solvent. Although it is in the condition 
of having been united with the dies body if the laminating molding model 21 responds in order of the solid 
model 11 and dies body removal before elution When both said constraint (3 _ l) and (3 _ 2) are satisfied, it is 
possible to dissolve the laminating molding model 21 alternatively by contacting the part containing the part 
which such whole structure or the laminating molding model 21 exposed to said specific solvent. Next, it 
removes by carrying out elution of the laminating molding model 21 to the exterior of the solid model 11 in 
this condition. It is also possible to promote elution by being able to use the inertia generated by giving 
remote force, such as gravity and a centrifugal force, an impact, and vibration as well as the point, applying 
external pressure (positive pressure, negative pressure) to the part which the laminating molding model 21 
exposed, or slushing other liquids into the interior of a cavity etc. at the time of the elution of this laminating 
molding model 21. Moreover, the laminating molding model 21 (some laminating molding models 21 which 
remained to the solid model 11 interior especially after elution) of the solid model 11 interior may be 
eliminated to the exterior of the solid model 11 in the condition of solid phase by applying direct external 
force, giving an impact and vibration, or grasping directly etc. Under the present circumstances, the 
laminating molding model 21 of the solid model 11 interior may be disassembled into two or more parts. 
[0082] It is possible to carry out multiple -times operation of each process for each above-mentioned process 
in the sequence of arbitration in a hybrid method if needed. For example, after being eluted from the solid 
model 11 interior in most laminating molding models 21 by making the laminating molding model 21 fuse 
and fluidize from heating, By pouring in the specific solvent given to the cavernous field of the solid model 11 
interior which cooled the solid model 11 to the room temperature, and was formed of previous elution 
according to said constraint (3~2) Some laminating molding models 21 which remained to the solid model 11 
interior with surface tension etc. are fluidized again, and it is possible to be eluted to the exterior of the solid 
model 11 with the poured-in solvent etc. 

[0083] As a molding ingredient of the laminating molding model 21 which enables application of this hybrid 
method, the ingredient which enables application of the both sides of said heating solution process and said 
solvent solution process can be used, and thermoplastics (thermoplastic), such as toluenesulfonamide resin, 
and use of waxes (fats and oils, paraffin, etc.) etc. are possible. 

[0084] According to the heating scorification and the hybrid method which perform melting of the 
laminating molding model 21 with heating It is possible for it not to be based on the exposure product of the 
laminating molding model 21, but to fuse and fluidize the whole laminating molding model in non-contact 
with advance of the thermal diffusion to the solid model 11 interior. When dissolving the laminating molding 
model 21 gradually from a surface of action by physical contact like a solvent solution process, it is possible 
to reproduce easily the cavity of a complicated configuration which is difficult elution, for example, the shape 
of a high capillary which is an aspect ratio, etc. 

[0085] giving direct external foixe to the laminating molding model 21 from an exposed part besides these 



approaches, although the approach eluted from the interior of the solid model 11 in the laminating molding 
model 21 with heating scorification, a solvent solution process, and a hybrid method was explained above, 
giving impulse force, vibration, etc. from the exterior of the solid model 11, grasping directly, etc. - etc. *" it is 
also more possible than the solid model 11 interior to eliminate the laminating molding model 21. Moreover, 
in this case, the laminating molding model 21 of the solid model 11 interior may be disassembled into two or 
more parts, and each decomposed part may be taken out from the solid model 11 interior. In addition, when 
removing the laminating molding model 21 by this approach, it is possible by producing the laminating 
molding model 21 by making the interior hollow to easy-ize disassembly of the laminating molding model 21. 
However, application is difficult, when this approach has the complicated configuration of the laminating 
molding model 21, or when it has the high configuration whose laminating molding model 21 is an aspect 
ratio. 

[0086] The solid model 11 which reproduced the cavity inside divides into plurality the cavity made into the 
object of solid modeling. By producing the solid model which reproduced each cavity inside by enforcing the 
manufacture approach of this invention to each divided cavity, and combining the solid model to each 
obtained cavity It is also possible to obtain the solid model 11 reproducing the whole cavity made into the 
object of solid modeling. In this case, the solid model to each cavity can also be respectively manufactured by 
the different manufacture approach. However, this invention also makes the object of invention the solid 
model to each cavity divided into plurality, and its manufacture approach. 

[0087] <F. diffusion removal stroke> The manufacture approach of the solid model which reproduced the 
cavity to the interior according to claim 5 As a stroke which intervenes in the middle of the stroke after an 
elution stroke, or an elution stroke It is characterized by having the diffusion removal stroke which the 
component of said molding ingredient diffused inside said solid model in the elution stroke is evaporated by 
heating a solid model again, and removes it from the interior of a solid model. Below, the operation gestalt of 
this diffusion removal stroke is explained in full detail. In distinction from drawing 8 (a) and drawing 8 (b), 
the flow chart was shown, respectively by whether this diffusion removal stroke is carried out as a stroke 
after an elution stroke, or it carries out as a stroke which intervenes in the middle of an elution stroke. In the 
flow chart of drawing 8 (a), a diffusion removal stroke corresponds to ST5. On the other hand, in the flow 
chart of drawing 8 (b), the diHusion removal stroke and the elution stroke were shown as one step, and it 
distinguished as step ST6a, step ST6b, and step ST6c, respectively by using any of said heating scorification, 
said solution method for solvents, and said hybrid method an elution stroke is carried out. 
[0088] The solid model 11 formed of hardening of a molding material in the formation stroke When 
constituted by the ingredient which has the elasticity of silicone rubber etc. especially, When the laminating 
molding model 21 is fused with heating in an elution stroke, a part of component Gt is hereafter called a 
diffusion component) of the molding ingredient which constitutes the laminating molding model 21 may be 
spread inside the solid model 11, and dyeing etc. may be generated in the solid model 11 interior. 
[0089] When the laminating molding model 21 is fused with heating, a part of component Gt is hereafter 
called a diffusion component) of the molding ingredient which constitutes the laminating molding ingredient 
21 evaporates this diffusion (evaporation), and it originates in being spread to the solid model 11 interior, 
and is generated. In many cases (except for the case where a diffusion component combines with the 
component and chemistry target of the solid model 11 etc.), what Gt is made to evaporate) is evaporated 
again is possible for this diffusion component that remained to the solid model 11 interior after the elution of 
the laminating molding model 21 by heating the solid model 11 again. Since a part of diffusion component 
evaporated inside the solid model 11 is discharged by diffusion from the solid model 11 interior in the 
exterior of the solid model 11, it can remove a diffusion component from the solid model 11 interior by this. 
By cooling, the all deposit to the part, and deposit to a solid model front fece depending on the case, and the 
diffusion component furthermore evaporated inside the solid model 11 removes a diffusion component from 
the solid model 11 interior by it being also more possible than the solid model 11 interior to remove a 
diffusion component, and using these approaches in a diffusion removal stroke by this. In addition, when 
using crosslinked polymer, such as an elastomer, as a molding material, it is possible by using it, choosing 



the high ingredient of crosslinking density to heighten the effectiveness of the diffusion removal by these 
approaches. 

[0090] Moreover, it is able to remove or discolor dyeing produced by diffusion by this for heating to be able to 
decompose the diffusion component of the solid model 11 interior, especially coloring matter, etc. in many 
cases. However, it is necessary to perform heating of the solid model 11 within limits lower than the 
heat-resistant temperature of the ingredient which constitutes the solid model 11, and in this temperature 
requirement, this approach can be applied, only when decomposition of a diffusion component is possible. 
[0091] As mentioned above, according to the manufacture approach of the solid model of this invention, it is 
possible to manufacture the solid model which is a short time and reproduced the target cavity inside based 
on the data for carrying out laminating molding of the laminating molding model 21 of the target cavity. 
Moreover, the cavity of a complicated configuration can also be reappeared easily, moreover, the solid model 
which reproduced the affected part etc. for every patient by manufacturing a solid model by the manufacture 
approach according to claim 4 - a short time - and it is supposed that it is possible to manufacture in low 
invasion or non-invasion in the target body, and it is also possible to use the manufactured solid model for 
the plan before an operation and the operation trial before an operation. 

[0092] <Solid model which reproduced the cavity inside G> Below, the solid model which reproduced the 
cavity inside this invention is explained to a detail based on one gestalt of operation shown in an 
accompanying drawing. 

[0093] The solid model which reproduced the cavity inside this invention is (a). The solid model formation 
part formed of hardening of a molding material, and (b) It is characterized by having the cavernous part 
formed by eluting a laminating molding model. The solid model which reproduced the cavity to the interior 
according to claim 9 carries out the description of being formed, when said cavernous part dissolves a 
laminating molding model with heating and is eluted. The solid model which reproduced the cavity to the 
interior according to claim 10 carries out the description of being formed, when said cavernous part dissolves 
a laminating molding model with a solvent and is eluted. Moreover, the solid model which reproduced the 
cavity to the interior according to claim 11 is characterized by being formed, when said cavernous part uses 
together melting by heating, and the dissolution by the solvent and is eluted in a laminating molding model. 
[0094] [0095] hereafter explained using a drawing The solid model 11 is equipped with the solid model 
formation part 12 formed of harderiing of a molding material, and the cavernous part 13 formed by eluting 
the laminating molding model 21. 

[0096] [ whether among this, the solid model formation part 12 fills the perimeter of the laminating molding 
model 21 with a molding material, and ] After making the molding material of the shape of a sol or powder 
adhere to the perimeter of the **** laminating molding model 21, it is the part formed by stiffening a 
molding material. The external configuration When fabricating by making a molding material adhere 
without a dies body, and hardening in accordance with the configuration of the shaping side of a dies body, in 
fabricating using a dies body, it is decided with the configuration (volume) change property at the time of 
hardening of a molding material etc. that they will be the condition of the molding material at the time of 
molding material adhesion and a list. 

[0097] The external configuration of the solid model 11 may be formed as the same configuration as external 
configurations, such as many organs which may form as configurations of arbitration, such as the shape of 
the shape of a cylindrical shape, or a globular form, or carry out entailment of the target cavity, without 
being limited to a cube configuration. Moreover, by making a molding material adhere to the perimeter of 
the kminating molding model 21, and making it harden, you may form as a configuration of the shape of the 
shape of a thin film, and thin meat with fixed thickness. 

[0098] In order to reproduce the elasticity which a body tissue has as a molding material which can be used 
for the solid model formation part 12, it is desirable to use the ingredient which has high resiliency such as 
an elastomer. However, using the ingredient which has high resiliency may use common molding materials, 
such as resin, rather than it is indispensable. As a molding material which can be used for the solid model 
formation part 12, it is independent, or two or more thermosetting resin, such as silicone resin besides 



elastomers, such as silicone rubber (a silicone elastomer, silicone gel) and a thermosetting polyurethane 
elastomer, or gel, an epoxy resin, polyurethane, unsaturated polyester, phenol resin, and a urea resin, and 
thermoplastics, such as a polymethyl methacrylate, can be used, for example, combining them. In addition, 
molding materials, such as these elastomers, resin, etc. (l) What [ is reacted chemically and hardened at a 
room temperature by adding a catalyst, a curing agent, etc. ] (catalyst hardening or polyol hardening) (2) 
What (moisture hardening) reacts chemically at a room temperature with moisture, and is hardened, and (3) 
What (oxidation hardening) reacts chemically at a room temperature by oxidation, and is hardened, and (4) 
By heating Or what (heat hardening) is reacted chemically and hardened by heating after adding a catalyst, 
a curing agent, etc. and (3) What is hardened by two or more approaches among (l) to (4) can be used. 
[0099] After the cavernous part's 13 having filled the perimeter of the laminating molding model 21 with the 
molding material or making the molding material of the shape of a sol or powder adhere to the perimeter of 
the **** laminating molding model 21, It is the part formed by eluting the previous laminating molding 
model 21 mom the interior of the solid model formation part 12 formed by stiffening a molding material, and 
is the part formed when surrounded by the inner surface of the solid model formation part 12. 
[0100] Although this cavernous part 13 is a part reproducing the cavity made into the object of solid 
modeling and is characterized by having the same three -dimensions configuration substantially with the 
three-dimensions configuration of the cavity made into the object of solid modeling, the three-dimensions 
configuration of the cavity made into the object of solid modeling and its three-dimensions configuration of 
this cavernous part 13 do not need to be completely the same. That is, correction and modification may be 
added to the configuration, it may originate in the precision of configuration reappearance being low, and 
both configurations may differ. In addition, the cavity made into the object of solid modeling may be a cavity 
(or thing which added correction and modification based on it) which exists in the body (a living body or 
body) which exists, and may be a cavity obtained data and based on knowledge. Moreover, the cavity made 
into the object of solid modeling may be a cavity which exists in the body of animals other than human being 
besides the cavity which exists in human being's body. 

[0101] In the cavity which exists in human being's body, for example, the lumen of the heart, a stomach 
lumen, an intestinal lumen, The oral cavity constituted by geometry, such as these many organs besides the 
lumen of many organs, such as a lumen of a uterus, a lumen of a blood vessel, and a lumen of a ureter, and a 
body wall, There are a nasal cavity, fauces, a middle ear cavity, a coelome, cavum articulare, a pericardium, 
etc., and the three-dimensions configuration of the cavernous part 13 can be made into the configuration 
which reproduced the three-dimensions configuration of these cavities, for example. 

[0102] The ingredient which has transparency after hardening may be used for the molding material used 
for the solid model formation part 12. There are thermosetting resin, such as silicone resin besides 
elastomers, such as silicone rubber (a silicone elastomer, silicone gel) and a thermosetting polyurethane 
elastomer, or gel, an epoxy resin, polyurethane, unsaturated polyester, phenol resin, and a urea resin, 
thermoplastics, such as a polymethyl methacrylate, etc. in the molding material in which the kind which has 
transparency exists. By forming the solid model formation part 12 using the molding material which has 
such transparency, the solid model 11 excellent in the recognition nature of the cavernous part 13 
reproducing a cavity which exists in the interior can be obtained. 

[0103] Moreover, it is possible to establish a flat surface 14 in the external configuration of the solid model 
formation part 12, i.e., the external configuration of the solid model 11. When fabricating the external 
configuration of a solid model using a dies body, such a flat surface 14 can be formed by establishing a flat 
surface on the shaping side of the dies body to be used, and after it forms the solid model formation part 12 
by hardening of a molding material, it can also be formed by performing various kinds of removal processing 
and addition processings. In the flat-surface 14 top established by estabhshing a flat surface 14 in the 
external configuration of the solid model 11, since the direction of optical refraction over parallel fight can be 
arranged uniformly, when the solid model formation part 12 is especially formed with the molding material 
which has transparency, the solid model excellent in the recognition nature of the cavernous part 13 
reproducing a cavity which exists in the solid model 11 interior can be obtained. Moreover, by establishing a 



flat surface 14 in the pars basilaris ossis occipitalis of the solid model 11, when putting a solid model on an 
even location, stability improves. 

[0104] The cavernous part 13 reproducing a cavity has the perimeter surrounded by the inner surface of the 
solid model formation part 12. It is also possible to insert a medical device etc. and to use for trial of an 
operation etc., when aiming at such use, it is desirable [ the inner surface of the solid model formation part 
12 ] to present the contact property similar to the inner surfaces, such as many organs which carry out 
entailment of the cavity, therefore as for the solid model 11 of this invention, it is desirable to use the 
molding material which can reproduce contact properties, such as resiliency which a body tissue has, good 
for the solid model formation 12. Silicone rubber (a silicone elastomer or silicone gel) is suitable for 
reproducing the resiliency which is excellent in resiliency and a body tissue has. Moreover, since broad grade 
exists about resiliency (hardness), it is possible to choose the grade which has the optimal resiliency 
according to the property of the cavity made into the object of solid modeling. Furthermore, generally silicone 
rubber (a silicone elastomer or silicone gel) shows non-adhesiveness, is excellent also in surface lubricity by 
using lubricant, and very suitable for reproducing many physical properties which a body tissue has. 
Therefore, the solid model which reproduced even contact properties, such as resiliency which not only the 
configuration of the target cavity but a body tissue has, good can be obtained by forming the solid model 
formation part 12 using silicone rubber (a silicone elastomer or silicone gel). Moreover, since the kind which 
has very high transparency also exists in silicone rubber (a silicone elastomer or silicone gel), it is also 
possible by forming the solid model formation part 12 using silicone rubber (a silicone elastomer or silicone 
gel) excellent in such transparency to obtain the solid model excellent in the recognition nature of the 
cavernous part 13 reproducing a cavity which exists in the solid model 11 interior. Moreover, generally, 
silicone rubber (a silicone elastomer or silicone gel) is inactive chemically, and since it excels also in 
weatherability (chemical resistance) and thermal resistance, it also fits especially implementation of the 
manufacture approach of the solid model which reproduced the cavity inside this invention. 
[0105] The solid model which reproduced the cavity inside this invention In the medical field, by for example, 
the thing reproducing the configurations of the affected part or the affected part, and its boundary region It 
is supposed that it is possible medical practitioners not only can to grasp intuitively the triree-dimensions 
configuration and structure of the affected part and affected part circumference correctly, but to actually 
insert various kinds of medical equipments, such as a catheter and an endoscope, in the cavernous part 
which reproduced the cavity inside a solid model further, and to use for trial of an operation etc. The solid 
model which reproduced the blood vessel lumen which has many diseases, such as an aneurysm, and the 
vasoconstriction section or the thrombus section, as an example of operation trial is used. By inserting a 
catheter, an aneurysm plug way, a vasodilatation way and a stent placement way, The solid model 
reproducing the stomach lumen which has many diseases, such as trying operations, such as an artery lock 
out way, gastric cancer, and an esophagus cancer, an esophageal lumen, or the large intestine lumen which 
has colon cancer and a polyp of colon is used. It is possible by inserting an endoscope to try the operation to 
excision, such as cancer and a polyp. Such operation trial can be carried out to various parts, such as a nasal 
cavity, an ear space, the abdominal cavity, and a uterus. 

[0106] Thus, in the medical field, it is very useful as an auxiliary means for raising the result of training 
sharply in order use for the purpose which grasps a configuration, a condition, etc. of the affected part or its 
circumference part is possible for the solid model which reproduced the cavity inside this invention and also 
to carry out smoothly the operation which requires an advanced technique and skill. Moreover, use of the 
solid model which reproduced the cavity inside this invention can be used in various fields, such as the 
educational fields, such as the science educational field and the medical indoctrination field, without being 
limited to the medical field. 
[0107] 

[Example] Although an example is given and this invention is explained concretely hereafter, this invention 
is not limited only to these examples and does not need to pass through all the processes indicated on the 
occasion of actual operation, generation of the data for carrying out laminating molding of the laminating 



molding model 21 in [the example l] especially Seki " although the process corresponding to claim 4 is also 
described the bottom, there is a process which generates the data for carrying out laminating molding of the 
laminating molding model 21 out of range [ a preparation process according to claim 3 ], and it is not 
necessary to necessarily carry it out from claim 1 

[0108] [Example 1] A photograph was first taken to a patient's head with the X-ray CT scanner with spatial 
resolving power of 0.35x0.35x0.5mm of a helical scan, medicating the interior of a blood vessel of a 
photography field with a contrast medium, in order to obtain the three-dimensions data about the 
configuration of the cerebral blood vessel made into the object of solid modeling, and the **** artery which it 
reaches and is the affected part. After reconfigurating the three-dimensions data obtained by photography in 
the 2-dimensional image of 256 gradation which has the resolution of 512x512 of 500 sheets arranged at 
equal intervals in the direction of a body axis for delivery to three-dimensional-CAD software, they saved the 
image data corresponding to a 2-dimensional each image to the 5.25 inch magneto-optic disk by the drive 
built in said X-ray CT scanner in the sequence which is in agreement with bearing of the exposure axis. 
[0109] Next, said image data was incorporated to the store inside a computer in the personal computer by 
the 5.25 inch light MAG drive which made external connection, and the three dimensions configuration data 
of the STL format ( format which expresses a three dimensions curved surface as an aggregate of a triangle 
patch) needed for laniinating molding were generated from this image data using commercial 3-dimensional 
CAD software. By carrying out the laminating of the inputted 2-dimensional image in this conversion based 
on photography spacing By building the scalar field of the three dimensions which make a concentration 
value scalar quantity, and specifying the specific concentration value which gives a blood vessel internal 
surface on the scalar field After building the three-dimensions configuration data of a blood vessel lumen as 
AISO surface (interlace of a specific scalar value), the rendering of triangle polygon approximation is 
performed to the built AISO surface. 

[01 10] The three-dimensions configuration data of the generated STL format were transmitted to the 
laminating molding system of a melting resin jet method next, and while determining the arrangement and 
the direction of a laminating of the model within a molding system, and laminating thickness, the support 
was added to the model. Thus, the generated data for laminating molding were sliced in laminating molding 
thickness (13 micrometers) predetermined in a computer top, and much slice data were generated, and the 
thing to do for the whole surface [ every ] laminating formation of the resin hardening layer of the 
assignment thickness which have the configuration which be in agreement with each slice data by fuse with 
heating the molding ingredient ( melting point ■ dissolve in an acetone easily about 100 degrees) an 
ingredient used p - toluenesulfonamide and a p - ethylbenzene sulfonamide as a principal component, and 
spout based on each slice data obtained by do in this way - laminating molding be performed. By removing a 
support after formation of the last layer, the kminating molding model of a cerebral blood vessel lumen field 
was created. 

[0111] On the other hand, the dies body used in order to fabricate the external configuration of the solid 
model 11 was created by machining. The internal shaping side of this dies body is carrying out the cube 
configuration, and assembly and separation are possible for the member which constitutes a dies body. After 
having arranged the laminating molding model 21 created by the laminating molding system inside this 
dies body for cast molding, when both were fixed, the mold was created by pasting up the edge of a model on 
a dies body inside. 

[0112] thus, the liquid silicone elastomer of a 2 liquid hybrid model with the high transparency in which 
polymerization hardening in a short time by heating is possible inside the created mold - slushing - 
75-degree C constant temperature - by heating within a layer for 1 hour, polymerization hardening was 
carried out and the solid model was formed. And after checking that sufficient hardening had been obtained, 
sequential separation was carried out and the member which constitutes a dies body was removed. 
[0113] thus, the solid model 11 of the acquired cube configuration - 120-degree C constant temperature - by 
heating within a layer for 1 hour, the laminating molding model 21 which exists in the interior of the solid 
model 11 was fused, and elution was performed to the exterior of the solid model 11. In addition, the edge of 



the laminating molding model 21 performed this elution from the part exposed mom the solid model 11. The 
whole block was cooled to the room temperature after the elution of the molding ingredient by heating 
melting, and the acetone was poured into the cavernous section formed in the interior of the solid model 11 of 
the elution of a laminating molding model. Thereby, the molding ingredient which remained to the solid 
model 11 interior was dissolved, and the solution-ized molding ingredient was eluted to the exterior of a solid 
model. Thereby, the kminating molding model 21 was completely removed from the solid model 11 interior, 
and the solid model which reproduced the cerebral blood vessel lumen inside was obtained. 
[0114] the constant temperature again set as 120 degrees C in order to, eliminate the component of said 
molding ingredient diffused inside the solid model 11 at the time of melting of the laminating molding model 
21 more nearly finally than the interior of the solid model 11 - said solid model 11 was heated within the 
layer for 1 hour, said component was evaporated, and this removed. 

[0115] Thus, the solid model 11 of the produced cerebral blood vessel lumen was that the configuration of the 
cerebral blood vessel lumen reproduced by the solid model 11 interior, structure, and the configuration of the 
cerebral aneurysm reproducing the affected part are recognized to be easily and correctly by viewing by 
having used the highly transparent silicone elastomer for the molding material by having high transparency 
and having established the flat surface 14 by making an external configuration into a cube configuration 
further. Furthermore, the solid model of the produced cerebral blood vessel was what presents the insertion 
feeling very just like the time of an actual cerebral blood vessel operation, and actuation feeling to insertion 
of the catheter which is pouring a lubricant into the interior and is a medical device. Drawing 1 and drawing 
2 show the laminating molding model of the cerebral blood vessel lumen field produced by the schematic 
diagram and laminating molding system of a solid model of the cerebral blood vessel lumen finally 
manufactured by operation of this invention, respectively. 
[0116] 

[Effect of the Invention] Since the cavity of the same configuration as this laminating molding model is 
formed by eluting the laminating molding model produced by laminating molding based on data according 
to the approach of one invention of claim 1 to claims 3 as explained above, the cavity of an arbitration 
configuration is reproducible to a precision by generating said data based on the configuration of a cavity. 
Moreover, unlike the case where a direct solid model is molded by larninating molding, by laminating 
molding, a solid model can be manufactured with the various ingredients which cannot be used. 
Furthermore, according to these approaches, since a solid model is formed of hardening of a molding 
material, unlike the case where a direct solid model is molded, generally, it cannot be based on the molding 
volume but can obtain a solid model by laminating molding in a short time. Consequently, with various 
ingredients, the solid model which reproduced the cavity of an arbitration configuration inside cannot be 
twisted for the molding volume, but can be manufactured and obtained in a short time. 
[0117] Moreover, according to the approach of invention of claim 4, since the data for carrying out laminating 
molding of the laminating molding model reproducing a cavity are generated based on photography by 
photography equipment, they can be obtained by low invasion or non-invasion to the target body [ data / 
these ]. Consequently, the solid model which reproduced the target cavity inside by low invasion or 
non-invasion to the target body can be obtained. 

[0118] Moreover, according to the approach of invention of claim 5, the component of the molding ingredient 
of the laminating molding model diffused inside the solid model in the elution stroke is evaporated, and this 
can remove from the interior of a solid model. Consequently, said component can obtain the solid model 
removed completely in part. 

[0119] Moreover, according to the approach of one invention of claim 6 to claims 8, it is possible to perform 
laminating molding using the molding ingredient both melting by heating, the dissolution by the solvent, or 
whose dissolution by melting by heating and the solvent is enabled, and the laminating molding model 
which contains this molding ingredient as a component can be produced. Consequently, the produced 
laminating molding model can be eluted from the interior of a solid model, and the solid model which 
reproduced the cavity inside can be obtained. 



[0120] Moreover, one invention of claim 9 to claims 11 has the advantage that the cavity of an arbitration 
configuration is reproducible inside, as a solid model which reproduced the cavity to the interior 
manufactured by the above-mentioned all directions method invention. 

[0121] Moreover, invention of claim 12 or claim 13 has the advantage of excelling in the recognition nature of 
the cavity reproduced inside as a solid model which reproduced the cavity to the interior manufactured by 
the above-mentioned all directions method invention. 

[0122] Moreover, invention of claim 14 has the advantage of having flexibility, as a solid model which 
reproduced the cavity to the interior manufactured by the above-mentioned all directions method invention. 



TECHNICAL FIELD 



[Field of the Invention] This invention produces the laminating molding model reproducing the 
configuration of a cavity by laminating molding in more detail about the solid model which reproduced the 
cavity which exists in the body inside, and its manufacture approach, and relates to the solid model obtained 
by ** which is eluted in this and forms a cavity, and its manufacture approach. 



PRIOR ART 



[Description of the Prior Art] In the field of current and medical equipment, various kinds of photography 
equipments, such as an X-ray CT scanner, MRI equipment, and an ultrasonic device, are used as a 
universality technique for the purpose of inspection of various kinds of illnesses in many organs of the body, 
or pregnancy, or a diagnosis. 

[0003] According to these photography equipments, it is possible to photo the interior of the body by 
non-invasion. Medical practitioners conventionally Vacate spacing with photography equipment, perform 
2-dimensional photography, and by arranging continuously the 2'dimensional image of two or more sheets 
generated based on the obtained 2-dimensional data etc. The tliree-dimensions configuration of a 
photography field was imagined and it has performed grasping relative-position relation with the focus, an 
organ, etc. which become important in the case of an operation. However, generally it is not easy to 
understand the three-dimensional structure of the management circumference by such approach. 
[0004] According to the X-ray CT scanner of a helical scan which appeared in recent years, it is possible to 
photo three dimensions to the body, and the three dimensions data inside the body can be directly obtained 
by this. And **** which can also generate the three dimensional image of a photography field by performing 
reconstruction by the computer with progress of a (hgital image-processing technique etc. based on said 
2-dimensional data obtained by photography equipment, or said three -dimensions data. Furthermore, 
various techniques, such as performing a coloring display for every generating and displaying the 
2-dimensional image of the cross section of arbitration to the generated three dimensional image or 
changing and displaying a view, organ, or organization, were developed, and those use also became possible. 
And it became possible to grasp to accuracy the image information obtained by photography more easily and 
more by using these environments, and the environment for grasping the tliree-dimensional structure inside 
the body improved by leaps and bounds. 

[0005] However, it is impossible to actually take in its hand the model which the information shown by these 
approaches was not still different from the former, and made the image the subject, for example, was 
obtained, to actually try an operation using the obtained model, etc. depending on these approaches. 
[0006] Current and laminating molding which is spreading quickly are spreading quickly also in the medical 
world as epoch-making equipment which fills such a demand. 



[0007] There are various laminating molding methods including the Mitsuzo form in laminating molding. 
This laminating molding is the technique of molding the three-dimensions molding object which has a 
desired three-dimensions configuration, by carrying out a laminating at the same time it carries out 
sequential formation of the thin layer based on data. According to this laminating molding, it is possible to 
reappear to a precision as a solid model based on the 2-dirnensional image and three dimensional image 
which were obtained by said photography equipment which has the same configuration for a part [ object ]. 
[0008] JP,5"11689,A proposes the manufacture approach of such a solid model by laminating molding. This 
invention offers the approach of manufacturing the solid model which has the same configuration as many 
organs made into an object, by performing kminating molding according to the Mitsuzo form which is a kind 
of laminating molding based on the 2-dimensional image of two or more sheets obtained by taking a 
photograph at equal intervals with photography equipment. Aa»rding to this invention, it is possible to 
include to that internal configuration and to reappear faithfully as a solid model by any parts, by low 
invasion or non-invasion, as long as sufficient image information is obtained, without having effect on a pain 
or the body. 



EFFECT OF THE INVENTION 



DEffect of the Invention] Since the cavity of the same configuration as this laminating molding model is 
formed by eluting the laminating molding model produced by laminating molding based on data according 
to the approach of one invention of claim 1 to claims 3 as explained above, the cavity of an arbitration 
configuration is reproducible to a precision by generating said data based on the configuration of a cavity. 
Moreover, unlike the case where a direct solid model is molded by laminating molding, by laminating 
molding, a solid model can be manufactured with the various ingredients which cannot be used. 
Furthermore, according to these approaches, since a solid model is formed of hardening of a molding 
material, unlike the case where a direct solid model is molded, generally, it cannot be based on the molding 
volume but can obtain a solid model by laminating molding in a short time. Consequently, with various 
ingredients, the solid model which reproduced the cavity of an arbitration configuration inside cannot be 
twisted for the molding volume, but can be manufactured and obtained in a short time. 
[0117] Moreover, according to the approach of invention of claim 4, since the data for carrying out laminating 
molding of the laminating molding model reproducing a cavity are generated based on photography by 
photography equipment, they can be obtained by low invasion or non-invasion to the target body [ data / 
these ]. Consequently, the solid model which reproduced the target cavity inside by low invasion or 
non-invasion to the target body can be obtained. 

[0118] Moreover, according to the approach of invention of claim 5, the component of the molding ingredient 
of the laminating molding model diffused inside the solid model in the elution stroke is evaporated, and this 
can remove from the interior of a solid model. Consequently, said component can obtain the solid model 
removed completely in part. 

[0119] Moreover, according to the approach of one invention of claim 6 to claims 8, it is possible to perform 
laminating molding using the molding ingredient both melting by heating, the dissolution by the solvent, or 
whose dissolution by melting by heating and the solvent is enabled, and the laminating molding model 
which contains this molding ingredient as a component can be produced. Consequently, the produced 
kminating molding model can be eluted from the interior of a solid model, and the solid model which 
reproduced the cavity inside can be obtained. 

[0120] Moreover, one invention of claim 9 to claims 11 has the advantage that the cavity of an arbitration 
configuration is reproducible inside, as a solid model which reproduced the cavity to the interior 
manufactured by the above-mentioned all directions method invention. 



[0121] Moreover, invention of claim 12 or claim 13 has the advantage of excelling in the recognition nature of 
the cavity reproduced inside as a solid model which reproduced the cavity to the interior manufactured by 
the above-mentioned all directions method invention. 

[0122] Moreover, invention of claim 14 has the advantage of having flexibility, as a solid model which 
reproduced the cavity to the interior manufactured by the above-mentioned all directions method invention. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Especially in the solid model of internal organs or organs as which 
the manufacture approach is proposed by JP,5"11689A the reproducing-to precision-configuration of whole 
target part chief aim is not placed, and emphasis is not necessarily put on reproducing the cavity which 
exists in the body. However, in various fields, such as operation trial which actually uses medical equipment 
besides grasp of the configuration of a cavity, or structure, various use is possible for the solid model 
reproducing the cavity which exists in the body, and it is very useful to manufacture such a solid model. 
[0010] the molding ingredient for which it depended on the property of the laminating molding system used 
for laminating molding at manufacture of this solid model like JP,5'11689A on the other hand when a solid 
model was manufactured by laminating molding - not using it - it does not obtain but the degree of freedom 
of ingredient selection is very low. And in the present condition, it is difficult or impossible for the molding 
ingredient equipped with high transparency, for example, the molding ingredient equipped with sufficient 
flexibility to reproduce body tissue, etc. to hardly exist, but to manufacture a solid model with those 
properties therefore. Moreover, by laminating molding which molds a solid model, the duration over molding 
increases by leaps and bounds with the increment in the molding volume of a solid model, improvement in 
molding precision, etc. by carrying out the laminating of the very thin molding layer. Therefore, by the 
approach proposed by JP,5"11689A hi molding a solid model with the big molding volume directly by 
laminating molding, it is obliged to spend long duration on molding of a solid model. 

[0011] For this reason, the solid model and list which reproduced the cavity which was constituted with 
ingredients other than the molding ingredient depending on the property of the laminating molding system 
used for laminating molding, and which exists in the body inside are expected to obtain the manufacturing 
technology for manufacturing, without increasing the duration over molding by leaps and bounds with this 
solid model to the increment in the molding volume, improvement in molding precision, etc. 

[0012] 

[Objects of the Invention] This invention is made in view of the above-mentioned technical problem. The 
purpose The solid model which was constituted with ingredients other than the molding ingredient 
depending on the property of the laminating molding system used for laminating molding and which 
reproduced the cavity which exists in the body inside, It is in obtaining the manufacturing technology for 
manufacturing, without increasing the duration over molding by leaps and bounds with this solid model to 
the increment in the molding volume, improvement in molding precision, etc. 
[0013] 

[A terminological definition] Each vocabulary in this specification is defined as follows. 
[0014] A "cavity" is vocabulary which names generically the dead air space which exists in the body, and 
points out the dead air space constituted by geometry, such as these many organs, body walls, etc., to the 
dead air space which exists in many organs (a frame, a muscle, a circulatory organ, a breather, a digestive 
organ, a urination reproductive organ, an endocrine organ, a nerve, sensor, etc.), and a list. Therefore, the 
lumen of many organs, such as the lumen of the heart, a stomach lumen, an intestinal lumen, a lumen of a 
uterus, a lumen of a blood vessel, and a lumen of a ureter, the oral cavity, a nasal cavity, fauces, a middle ear 
cavity, a coelome, the cavum articulare, a pericardium, etc. are contained in a "cavity." 

[0015] pass laminating molding with a "laminating molding model" - the vocabulary which points out the 



produced three -dimensions molding object - it is " therefore - laminating molding - pass a series of molding 
strokes including laminating molding, without being limited to the three-dimensions molding object 
therefore produced independently - the produced three-dimensions molding object is also included. 
[0016] A "solid model" is vocabulary which points out only the model reproducing a cavity to the interior 
obtained by this invention, and it is distinguished mom the "three dimensional object model" used when 
pointing out the model of other general solid configurations in this specification. Therefore, although the 
model obtained by laminating molding is contained in a "three dimensional object model", it is not contained 
in a "solid model." 

[0017] "Photography equipment" is vocabulary which names generically the equipment which can acquire 
the data about the cavity which exists in the body by taking a photograph, and the X-ray plant (an X*ray CT 
scanner is included) of various methods, MRI equipment, an ultrasonic device, etc. are contained in 
"photography equipment." 

[0018] A "molding material" is vocabulary which hardens and names an usable ingredient generically to 
shaping of a three-dimensions molding object using this property. 



MEANS 



[Means for Solving the Problem] 

[0019] In order to attain the above-mentioned purpose, in invention of claim 1 By being eluted, the 
laminating molding model reproducing the cavity which exists in the body It is the approach of obtaining the 
solid model which formed the cavity which has the same configuration as this laminating molding model, 
and reproduced said cavity inside by this, and is (a). The preparation stroke which prepares the data for 
carrying out kminating molding of the laminating molding model reproducing a cavity, (b) The laminating 
molding stroke which produces said laminating molding model through laminating molding using said data, 
(c) The formation stroke which is made to harden this molding material and forms a solid model after filling 
with a molding material the perimeter of said laminating molding model obtained in the laminating molding 
stroke, (d) Said kminating molding model is fused with heating, and it is characterized by having the 
elution stroke eluted to the exterior of the solid model pass hardening of said molding material in the 
formation stroke. 

[0020] Invention of claim 2 the laminating molding model reproducing the cavity which exists in the body 
moreover, by being eluted It is the approach of obtaining the solid model which formed the cavity which has 
the same configuration as this laminating molding model, and reproduced said cavity inside by this, and is 
(a). The preparation stroke which prepares the data for carrying out laminating molding of the laminating 
molding model reproducing a cavity, (b) The kminating molding stroke which produces said laminating 
molding model through laminating molding using said data, (c) The formation stroke which is made to 
harden this molding material and forms a solid model after filling with a molding material the perimeter of 
said laminating molding model obtained in the laminating molding stroke, (d) Said larninating molding 
model is dissolved with a solvent, and it is characterized by having the elution stroke eluted to the exterior of 
the solid model pass hardening of said molding material in the formation stroke. 

[0021] Invention of claim 3 the kminating molding model reproducing the cavity which exists in the body 
moreover, by being eluted It is the approach of obtaining the solid model which formed the cavity which has 
the same configuration as this laminating molding model, and reproduced said cavity inside by this, and is 
(a). The preparation stroke which prepares the data for carrying out laminating molding of the kminating 
molding model reproducing a cavity, (b) The kminating molding stroke which produces said laminating 
molding model through laminating molding using said data, (c) The formation stroke which is made to 
harden this molding material and forms a solid model after filling with a molding material the perimeter of 
said kminating molding model obtained in the kminating molding stroke, and (d) By using together 
melting by heating, and the dissolution by the solvent It is characterized by having the elution stroke eluted 



in said laminating molding model to the exterior of the solid model pass hardening of said molding material 
in the formation stroke. 

[0022] Invention of claim 4 is characterized hy having the data generation stroke which generates said data 
further prepared for the interior of a publication at said preparation process in the manufacture approach of 
the solid model reproducing a cavity at either of claim 1 to claims 3 based on photography by photography 
equipment before said preparation process. 

[0023] In the manufacture approach of a solid model that invention of claim 5 reproduced the cavity inside 
the publication to either of claim 1 to claims 4 further the line after said elution stroke It is characterized by 
having the diffusion removal stroke which the component of said laminating molding model diffused inside 
said solid model in said elution stroke as a stroke which intervenes in the middle of said elution stroke is 
evaporated by heating said solid model, and removes it from the interior of said solid model. 
[0024] Invention of claim 6 is characterized by to produce said kminating molding model through 
laminating molding of a method which carries out a laminating at the same time it forms a sintering 
hardening layer and carries out sequential formation of this sintering hardening layer by scanning laser at a 
powder like ingredient [ molding ] top in the manufacture approach of the solid model which reproduced the 
cavity inside the publication to either of claim 1 to claims 5. 

[0025] It carries out that invention of claim 7 produces said laminating molding model through laminating 
molding of a method which carries out a laminating at the same time it makes a nozzle head scan, it forms a 
thin layer and it carries out sequential formation of this thin layer, make the molding ingredient which 
carried out heating fusion from the nozzle spouted or dropped, and solidify it in the manufacture approach of 
the solid model which reproduced the cavity inside the publication to either of claim 1 to claims 5 as the 
description. 

[0026] In the manufacture approach of a solid model that invention of claim 8 reproduced the cavity inside 
the publication to either of claim 1 to claims 5 Making it extrude and sohdify from a nozzle so that a molding 
ingredient may be extruded and the molding ingredient of the shape of this thin line may be drawn from a 
nozzle It is characterized by producing said laminating molding model through laminating molding of a 
method which carries out a laminating at the same time it forms a thin layer and carries out sequential 
formation of this thin layer by making a nozzle head scan. 

[0027] Invention of claim 9 to claim 14 has the advantage of the solid model which reproduced the cavity to 
the interior manufactured by such manufacture approach. 

[0028] Among these, the solid model which reproduced the cavity inside invention of claim 9 is (a). The solid 
model formation part formed of hardening of a molding material, and (b) It is characterized by having the 
cavernous part formed by eluting a laminating molding model through melting by heating. 
[0029] Moreover, the solid model which reproduced the cavity inside invention of claim 10 is (a). The solid 
model formation part formed of hardening of a molding material, and (b) It is characterized by having the 
cavernous part formed by eluting a laminating molding model through the dissolution by the solvent. 
[0030] Moreover, the solid model which reproduced the cavity inside invention of claim 11 is (a). The solid 
model formation part formed of hardening of a molding material, and (b) It is characterized by using 
together melting by heating, and the dissolution by the solvent, and having the cavernous part formed by 
eluting a laminating molding model. 

[0031] The solid model which reproduced the cavity inside invention of claim 12 is a solid model which 
reproduced the cavity inside the publication to either of claim 9 to claims 11, and is characterized by having 
transparency, after said molding material's hardening. 

[0032] The solid model which reproduced the cavity inside invention of claim 13 is a solid model which 
reproduced the cavity to the interior according to claim 12, and is characterized by having at least one flat 
surface in the external configuration of said solid model. 

[0033] The solid model which reproduced the cavity inside invention of claim 14 is a solid model which 
reproduced the cavity inside the publication to either of claim 9 to claims 13, and is characterized by using 
silicone rubber (a silicone elastomer or silicone gel) for said all or a part of solid model formation part. 



[0034] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail based on an accompanying 
drawing. 

[0035] A whole [ that drawing 1 showed 1 of the operation of the laminating / having reproduced a cavity / 
that laminating molding produces a whole / having shown 1 of the operation of a solid / having reproduced a 
cavity inside / model gestalt / perspective view and drawing 2 / molding model of this invention gestalt ] 
perspective view and drawing 3 are important section [ showing the cross-section structure at the time of 
having produced a laminating / having reproduced a cavity / show in drawing 2 / molding model as the 
structure of hollow ] cross-section expansion perspective views. Drawing 4 to drawing 8 is the flow chart 
which explained the outline as one step about the manufacture approach of the solid model which 
reproduced the cavity inside this invention as, respectively as each manufacture line, and the flow chart of 
drawing 8 supports the manufacture approach of the solid model which reproduced the cavity from claim 1 
to the interior according to claim 5 from drawing 4 , respectively. In addition, the same step number is used 
for the stroke which is mutually common in each of these drawings. 

[0036] Below, the manufacture approach of the solid model which reproduced the cavity inside this invention 
is explained to a detail based on an accompanying drawing. 

[0037] The solid model which reproduced the cavity inside this invention (a) The preparation stroke which 
prepares the data for carrying out laminating molding of the laminating molding model reproducing a cavity, 
(b) The laminating molding stroke which produces said laminating molding model through laminating 
molding using said data, (c) The formation stroke which is made to harden this molding material and forms 
a solid model after filling with a molding material the perimeter of said laminating molding model obtained 
in the laminating molding stroke, (d) It is manufactured by the manufacture approach characterized by 
having the elution stroke eluted in said laminating molding model to the exterior of the solid model pass 
hardening of said molding material in the formation stroke. Furthermore, by the manufacture approach 
according to claim 4, it has the data generation process which generates said data prepared at said 
preparation process based on photography by photography equipment before said preparation process. 
Moreover, as a stroke which intervenes in the middle of the stroke after said elution stroke, or said elution 
stroke, by heating said solid model, the component of the component of said laminating molding model 
difiused inside said solid model in said elution stroke is evaporated, and it has the diffusion removal stroke 
removed from the interior of said solid model by the manufacture approach according to claim 5. 
[0038] Below, each production process concerning manufacture of the solid model which reproduced the 
cavity inside this invention is explained to a detail, making it contrast with each step shown in the flow 
chart of drawing 8 from drawing 4 . 

[0039] <A. data generation stroke> The manufacture approach of the solid model which reproduced the 
cavity to the interior according to claim 4 is characterized by having the data generation process which 
generates the data (data for carrying out larninating molding of the laminating molding model reproducing a 
cavity) prepared at a preparation process based on photography by photography equipment. Below, the 
operation gestalt of this data generation process is explained in full detail. This data generation process 
corresponds to the step ST 0 of the flow chart shown in drawing 7 and drawing 8 . 

[0040] In order to generate the data prepared at a preparation process based on photography by 
photography equipment, the 2-dimensional image of the target body or a three dimensional image is first 
obtained with photography equipments, such as an X-ray CT scanner and MRI equipment. What can obtain 
only a 2-dimensional image, and the thing which can obtain a three dimensional image exist in photography 
equipment according to a class. Since the image information of the three dimensions about said cavity is 
needed for generation of said data, to use the photography equipment with which only a 2-dimensional 
image is obtained, it is necessary to obtain two or more 2 'dimensional images by taking a photograph by 
changing a camera station. In addition, what is necessary is just to make a change of a camera station by the 
parallel displacement. The image information of the three dimensions needed for generation of said data is 
obtained by being able to photo two or more 2-dimensional images at regular intervals or arbitration spacing, 



and carrying out the kminating of the obtained 2-dimensional image based on photography spacing by this. 
However, what is necessary is just to make a change of a camera station freely, without being based on a 
parallel displacement, as long as the image information of sufficient three dimensions is obtained (migration 
of a camera station in the direction of arbitration, or rotation of bearing of the exposure axis). Moreover, you 
may use a>mbining the 2-dimensional image and three dimensional image which were obtained by two or 
more photography equipments. In addition, in order to link with the precision of reappearance of a cavity 
configuration directly, it is necessary to adjust appropriately photography spacing (photography consistency) 
of a 2-dimensional image according to the precision of reappearance needed. 

[0041] Next, available typical photography equipment is explained to photography of these 2-dimensional 
images and a three dimensional image. However, there are various things besides the equipment explained 
below in photography equipment, and this invention is not limited to these photography equipments. 
[0042] As an X-ray CT scanner, perform photography by the X-ray from all the directions of [ on the 
horizontal same cross section of the body 1, and by computer processing the acquired information Moving the 
target body besides [ which obtains the 2-dimensional image of a photography cross section ] the X-ray CT 
scanner of the conventional method in the direction of a body axis On the other hand, by performing spiral 
roentgenography and computer-processing the three "dimensions information on the body obtained by this 
by taking a photograph, rotating an X-ray detection device in a flat surface perpendicular to a body axis 
There is an X-ray CT scanner of the helical scan which can obtain a three dimensional image and the 
2-dimensional image in an arbitration cross section etc. Furthermore, by building the X-ray detection device 
of many trains in the interior of equipment, two or more coincidence photography is enabled and the thing of 
a multi-slice method which realized improvement in spatial resolving power, compaction of exposure time, 
etc. by this also exists in the X-ray CT scanner of a helical scan. 

[0043] MRI equipment is equipment using the nuclearmagnetic-resonance phenomenon of the hydrogen 
atom which constitutes the great portion of body, and this phenomenon images the condition of an 
organization based on being influenced by the difference in the environment the amount of a hydrogen atom, 
and around a hydrogen atom included in body tissue. According to this equipment, it is possible to obtain the 
2-dimensional image of an arbitration cross section, without changing the location of the target body, and it 
is also possible to obtain the 2-dimensional image of many cross sections to coincidence further. This MRI 
equipment has an advantage in respect of the ability to carry out the photography photography of that soft 
tissue can be photoed by high contrast, the blood vessel surrounded by the osseous tissue since it was not 
influenced of the osseous tissue vividly compared with an X-ray CT scanner. 

[0044] Next, the data (following and three -dimensions configuration data) about the three-dimensions 
configuration of the cavity made into the object of solid modeling are generated based on these 2-dimensional 
images and three dimensional images that were obtained by photography equipment. Although carried out 
by using the software which makes this possible, a series of processings roncerning generation of this 
three-dimensions configuration data may use two or more software in that process, when single software 
cannot perform all processings. In addition, in current, two or more marketing is carried out and the 
software which performs processing of these single strings automatically may use those software. 
[0045] based on the 2-dimensional image ( two or more sheets need) or three dimensional image obtained by 
photography equipment, various approaches as a well-known technique have already exist in the approach 
of generate the three dimensions configuration data of the specific part in a photography field, and although 
one gestalt of those approaches be mention and explain in full detail here since it be difficult to explain all 
approaches in full detail, this invention be limit to the operation gestalt describe below. 
[0046] Although the case where two or more 2-dimensional images obtained by taking a photograph at equal 
intervals are used as an input image is explained, even when using as an input image here the 
2-dimensional image obtained by other photography approaches, or a three dimensional image, carrying out 
a parallel displacement in the direction of a body axis, the three-dimensions configuration data of a cavity 
can be obtained by performing same processing. Based on photography spacing at the time of photography 
the laminating of the inputted 2-dimensional each image is carried out correctly first. Next, by specifying the 



threshold about an image concentration value on a 2-dirnensional each image, only the cavity field made into 
the object of solid modeling is extracted from the inside of a 2 -dimensional each image, and other fields are 
deleted by one side from the inside of the 2-dimensional image by which the laminating was carried out. It is 
given in the form where the three -dimensions configuration of the part which is equivalent to said cavity 
field by this carried out the laminating of the 2-dimensional image, and the border line of this 2-dimensional 
each image is interpolated in three dimensions, and the three-dimensions configuration data of the target 
cavity are generated by reconfigurating as a three-dimensions curved surface. In addition, although the 
cavity field was first extracted from the inside of an input image by specifying the threshold about a 
concentration value in this case, it is also possible by a cavity front face's extracting and carrying out 
tliree-dimensions interpolation from the inside of an input image, to generate a three-dimensions curved 
surface directly by specifying the specific concentration value which gives a cavity front face apart from this 
approach. Moreover, after performing the field extract (or surface extract by specific concentration value 
assignment) by threshold assignment, the laminating of an input image may be performed. Moreover, 
polygon approximation may perform generation of a three "dimensions curved surface. 

[0047] In addition, to said three-dimensions configuration data, it is possible to perform correction and 
modification of a configuration during generation of these three-dimensions data or after generation, adding 
the structure not existing into the image data obtained by photography, or for example, adding the 
supporting structure called a support " or it is possible to remove a part of structure in said image data, to 
change the configuration of a cavity, etc., and the configuration of the cavity formed in the interior of the 
solid model 11 of this can be corrected or changed freely. Furthermore, it is also possible to establish a 
non-kminating molding field in the interior of a cavity, and the interior explained later is made into 
structure in the air, and in producing the laminating molding model which formed the non-laminating 
molding field 31, it generates the three-dimensions data which established such a non-laminating molding 
field 31 in the interior of a cavity. In addition, these processings may be performed in the software 
corresponding to a laminating molding system or a laminating molding system. 

[0048] Next, the three-dimensions configuration data of the generated cavity are sent to the software 
corresponding to the laminating molding system used changing into the format corresponding to the 
laminating molding system used for laminating molding of the kminating molding model 21 if needed, or 
the laminating molding system to be used. 

[0049] By the laminating molding system (or software corresponding to a laminating molding system), a 
support adds a support (supporting structure) to a required part for the purpose, such as configuration 
maintenance under laminating molding, at the same time it sets up various setting items, such as 
arrangement of the laminating molding model 21 at the time of laminating molding, and the direction of a 
laminating, Of unnecessary, it is not necessary to add). The slice data directly used for laminating molding 
are generated by slicing the data for molding obtained by doing in this way by the last based on the molding 
thickness at the time of laminating molding. In addition, contrary to the above-mentioned procedure, a 
support may be added, after generating slice data. Moreover, when automatically generated by the 
laminating molding system (or software corresponding to a laminating molding system) which slice data use, 
it is not necessary to generate slice data. However, a setup of laminating molding thickness is needed in that 
case. When the same is said of addition of a support and a support is automatically generated by the 
laminating molding system (or software corresponding to a laminating molding system), it is not necessary 
to generate manually (you may generate manually). 

[0050] <B. preparation process> A preparation process the data for carrying out laminating molding of the 
laminating molding model 21 reproducing the cavity made into the object of solid modeling It prepares for 
direct laminating molding in the same gestalt as the data obtained as the last gestalt of the 
above-mentioned data generation process as available data (it is hereafter called laminating molding data), 
and it is the stroke with which laminating molding is equipped, and corresponds to the step ST 1 of the flow 
chart shown in drawing 8 from drawing 4 R> 4. However, this preparation process is a stroke with which 
prepares laminating molding data and laminating molding is equipped, and is not a stroke which generates 



laminating molding data (no process about generation of laminating molding data is included in this 
preparation process). 

[0051] <C. laminating molding stroke> A laminating molding stroke is a stroke produced by laminating 
molding using said laminating molding data prepared in said preparation process in said laminating 
molding model 21 reproducing the configuration of the cavity made into the object of solid modeling, and 
corresponds to the step ST 2 of the flow chart shown in drawing 8 from drawing 4 . Below, the operation 
gestalt of this laminating molding stroke is explained in full detail. 

[0052] The laminating molding model 21 reproducing the cavity produced by laminating molding is used as 
a disappearance model for ROSUTO waxes in a next process. The disappearance model for ROSUTO waxes 
is the model originally used by the precision casting called ROSUTO wax casting, and after coating and 
calcinating the perimeter of this model with refractories and ceramic refractories of a particle, it is used by 
melting and removing this model in order to manufacture the mold for casting the casting which has the 
same configuration as said disappearance model. However, in this invention, said laminating molding model 
21 produced by laminating molding is not used for the purpose of the aforementioned mold manufacture. 
After forming the solid model 11 by filling the particular part of the whole perimeter or a perimeter, and 
stiffening this molding material with a molding material, the laminating molding model 21 which exists in 
the solid model 11 interior " (a) the heating scorification fused with heating - or (b) the solvent solution 
process which dissolves with a solvent - or (c) By fluidizing alternatively and being eluted to the exterior of 
the solid model 11 by applying whether it is the hybrid method and ******** which use together melting by 
heating, and the dissolution by the solvent It is used in order to manufacture the solid model 11 which has a 
cavity with the same configuration thru/or the structure as the target cavity inside. In addition, in heating 
scorification, a solvent solution process corresponds to claim 2, and a hybrid method corresponds to claim 1 
at claim 3, respectively. 

[0053] Therefore, in this invention, the following constraints which have relation mutually are imposed 
depending on any shall be used between the aforementioned heating scorification, a solvent solution process, 
and a hybrid method between the ingredient Gt is hereafter called a molding ingredient) used for laminating 
molding of the laminating molding model 21, and the ingredient (it is hereafter called a molding material) 
used for shaping of the solid model 11. 

[0054] (l) Tb perform elution of the laminating molding model 21 with said heating scorification, it is 
necessary to fulfill the constraint of both the following (ll) and (1-2). 
(l- 1) Fuse said molding ingredient with heating. 

(1*2) Said molding material can be hardened in temperature lower than the melting temperature of a 
molding ingredient given in a constraint (l"l), and has heat-resistant temperature higher than the melting 
temperature of the molding ingredient of a publication in a constraint (l"l) after hardening. 
[0055] (2) Tb perform elution of the laminating molding model 21 with said solvent solution process, it is 
necessary to fulfill the constraint of both the following (21) and (2-2). 

(2-1) Said molding ingredient dissolves in a solvent (such a solvent exists). <BR> (2-2) Said molding material 
has solvent resistance among the solvents of a publication to at least one kind of solvent (it is hereafter called 
a specific solvent) in a constraint (2-1). 

[0056] (3) lb perform elution of the laminating molding model 21 with said hybrid method, it is necessary to 
fulfill the constraint of both the following (3"l) and (3-2). 

(3- 1) Fuse said molding ingredient with heating, and it dissolves in a solvent (such a solvent exists). 

(3-2) While said molding material can be hardened in temperature lower than the melting temperature of a 

molding ingredient given in a constraint (3~l) and it has heat-resistant temperature higher than the melting 

temperature of the molding ingredient of a publication in a constraint (3"l) after hardening, it has solvent 

resistance to at least one kind of solvent (specific solvent) among the solvents of a publication in a constraint 

(3-1). 

[0057] In addition, in case it fills the perimeter of this laminating molding model with said molding material 
in the following formation stroke, as long as it is range which has the reinforcement which can bear external 



force, such as a pressure added from the outside, said laminating molding model 21 makes the interior 
hollow structure, by estabUshing the non laminating molding field 31 in the interior, may carry out the 
trnnning of the appearance side, and may produce it. The cost accompanying the time amount and molding 
by which necessary is carried out to laminating molding is not only reduced by this, but by it, the easy 
elution of the laminating molding model 21 becomes possible in a next elution stroke. However, the interior 
is made into structure in the air, and in order to mold the lairiinating molding model which equipped the 
interior with the non-kminating molding field 31, the laminating molding data prepared in a previous 
preparation stroke need to be generated so that this molding may be performed. 

[0058] Laminating molding of for example, a powder sintering method, laminating molding of a melting 
resin jet method, laminating molding of a melting resin extrusion method, etc. are mentioned to kminating 
molding which enables use of the molding ingredient with which are satisfied of the constraint concerning 
the above-mentioned heating scorification, a solvent solution process, or a hybrid method. Below, these 
various laminating molding methods are explained in full detail. However, laminating molding concerning 
the manufacture approach of this invention is not limited to these methods. 

[0059] In laminating molding of a powder sintering method, by scanning beams for heating, such as laser, on 
the powder ingredient laid by the plane based on said laminating molding data, melting of the powdered 
front face is carried out, powder is joined, and the sintered powder thin layer is formed. Junction to the lower 
layer thin film already sintered at this time is also performed to coincidence. Next, laminating molding of the 
laminating molding model 21 is performed by performing laminating molding of a method which carries out 
a kminating at the same time the thin layer of new powder is again supplied to a top face, repeats this 
stroke and carries out sequential formation of the powder sintering layer. 

[0060] In laminating molding of a melting resin multiaxial type, making a nozzle head scan on a flat surface 
based on said laminating molding data, laminating molding of the laminating molding model 21 is 
performed by performing laminating molding of a method which carries out a laminating at the same time 
make the molding ingredient fused from the nozzle spouted or dropped, it carries out deposition sohdification, 
it forms a thin layer and it carries out sequential formation of this thin layer. 

[0061] In laminating molding of a melting resin extrusion mold, a molding ingredient is extruded from a thin 
nozzle, a thin layer is formed by making a nozzle head scan on a field based on said laminating molding data, 
making it send out and solidify from a nozzle so that the ingredient of the shape of this thin line may be 
drawn, and laminating molding of the laminating molding model 21 is performed by performing laminating 
molding of the method which carries out the laminating of this. 

[0062] In addition, it is possible to add various kinds of processings (removal processing and addition 
processing), such as surface polish and addition of surface coating, to the laminating molding model 21 
produced by laminating molding after laminating molding, and it is possible to correct or change the 
configuration of the kminating molding model 21 by this. The support is removed when the removal after 
laminating molding adds a required support in production of the laminating molding model 21 as part of 
these processings. 

[0063] <D. formation stroke> After a formation stroke fills with a molding material the perimeter of said 
laminating molding model 21 obtained in the laminating molding stroke, it is a stroke which is made to 
harden this molding material and forms the solid model 11, and corresponds to the step ST 3 of the flow 
chart shown in drawing 8 from drawing 4 . Below, the operation gestalt of this formation stroke is explained 
in full detail. 

[0064] Formation of the solid model 11 around the laminating molding model 21 produced in said 
laminating molding stroke (l) The molding material with which it is satisfied of said constraint (l"2) when 
using heating scorification in a next elution stroke, (2) The molding material with which it is satisfied of said 
constraint (2-2) when using a solvent solution process in a next elution stroke, and (3) or [ filling with the 
molding material with which it is satisfied of said constraint (3-2) in using a hybrid method ] - or after 
covering, it carries out by stiffening this molding material in addition - if the dies body of the request 
configuration prepared beforehand is used in case the perimeter of the laminating molding model 21 is filled 
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with a molding material - being good (the interior of this dies body being filled with said laminating molding 
model 21 and molding material) - do not use a dies body, but the molding material of the shape of a sol or 
powder is made to adhere to the front face of the laminating molding model 21, and the solid model 11 may 
be formed by stiffening this (dipping shaping, slush molding). When using a dies body, it is desirable to 
prepare for removal of a next dies body and to use an ingredient with a low affinity with said molding 
material to be used. However, it is good also as some solid models 11 which do not remove a dies body but are 
finally obtained. 

[0065] In addition, when fabricating the external configuration of the solid model 11 by the dies body, it is 
possible to reproduce both external configurations, such as many organs which carry out entailment of a 
cavity and this cavity, by making the cavity for the configuration of the shaping side of a dies body in 
agreement with external configurations, such as many organs which carry out entailment. 
[0066] However, the external configuration of the solid model 11 does not need to make the target cavity in 
agreement with external configurations, such as many organs which carry out entailment, and may be 
replaced in other configurations (for example, cube configuration etc.). For example, when manufacturing 
the solid model 11 using the molding material which has transparency, the recognition nature of the cavity 
reproduced inside this solid model can be raised by establishing a flat surface 14 in the external 
configuration of this solid model. 

[0067] Moreover, to the external configuration of the solid model 11, various kinds of removal processing and 
addition processings may be performed after formation by hardening of a molding material, it can graduate 
by this or correction and modification can be added to a configuration. 

[0068] <E. elution process> Next, the operation gestalt of the eluted elution stroke which is eluted in the 
laminating molding model 21 to the exterior of said solid model obtained in the formation stroke with said 
heating scorification, said solvent solution process, or said hybrid method is explained in full detail. It has 
the elution stroke characterized by eluting claim 1, claim 2, and claim 3 in a laminating molding model 
using said heating scorification, said solvent solution process, and said hybrid method, respectively. The 
elution stroke which distinguished these from drawing 4 with the flow chart shown in drawing 8 , and used 
said heating scorification corresponding to claim 1 Step ST4a, It wrote step ST4c [ the elution stroke using 
said hybrid method corresponding to step ST4b and claim 3 for the elution stroke using said solvent solution 
process corresponding to claim 2 ]. 

[0069] After forming the solid model 11 by stiffening a molding material, while removing said dies body, the 
laminating molding model 21 is eluted and removed to the exterior of the solid model 11 with said heating 
scorification, said solvent solution process, or said hybrid method. What is necessary is not to limit this 
invention to this sequence and just to carry out removal of a garbage in order of arbitration, although 
described on explanation below in order of removal of a dies body, and elution ** of the laminating molding 
model 21. That is, it is in the middle of removing a dies body after removal of the laminating molding model 
21, and removal of the lajninating molding model 21, and it is possible to remove a dies body (the laminating 
molding model 21 or in the middle of removal of a dies body removal), to remove the laminating molding 
model 21 and a dies body by turns gradually, etc. 

[0070] Removal of a dies body is performed by the predetermined removal approach. However, removal is 
unnecessary when using a dies body as some solid models 11. 

[0071] Removal of the laminating molding model 21 from the solid model 11 interior is performed with the 
aforementioned heating scorification, a solvent solution process, or a hybrid method. Below, each approach is 
explained. In addition, although elution of the laminating molding model 21 is performed from the elution 
part 15 which the laminating molding model 21 exposed from the solid model 11, when such an elution part 
15 does not exist, it performs removal processing to a case in part to the front face of the solid model 11, and 
forms the elution part 15 of the laminating molding model 21 in it. In addition, this removal processing may 
be performed before melting of the laminating molding model 21, or the dissolution, and melting or after 
dissolving, it may perform the laminating molding model 21. 

[0072] By fusing alternatively the laminating molding model 21 which exists in the solid model 11 interior, 



and fluid i zi n g it with heating, heating scorification is an approach of removing by carrying out elution, and 
the application is more possible for it than the solid model 11 interior only within the case where both said 
constraint (ri) and (1-2) are satisfied. 

[0073] The laminating molding model 21 of the solid model 11 interior is fused alternatively, and is made to 
fluidize in this heating scorification by heating first to temperature higher [ than the melting temperature of 
the molding ingredient of the laminating molding model 21 ] and lower than the heat-resistant temperature 
of the molding material of the solid model 11 after hardening. If the laminating molding model 21 responds 
in order of the solid model 11 and dies body removal before elution, it is in the condition of having been 
united with the dies body, but when both said constraint (l"l) and (1-2) are satisfied, it is possible by heating 
such whole structure or a part with a heater etc. to fuse the laminating molding model 21 alternatively. In 
addition, it is also possible to also perform heating of the solid model 11 from the solid model exterior and to 
heat from the interior of a solid model by irradiating the exterior to to arrange a heating electrode inside a 
solid model and a laminating molding model, laser, etc., although it is possible etc. Next, it removes by 
carrying out elution of the laminating molding model 21 to the exterior of the solid model 11 in this condition. 
Although the inertia generated by giving remote force, such as gravity and a centrifugal force, an impact, 
and vibration can be used at the time of the elution of this laminating molding model 21, it is also possible to 
promote elution by applying external pressure (positive pressure, negative pressure) to the part which the 
laminating molding model 21 exposed, or slushing other liquids into the interior of a cavity. Moreover, the 
laminating molding model 21 (some laminating molding models 21 which remained to the solid model 11 
interior especially after elution) of the solid model 11 interior may be eliminated to the exterior of the solid 
model 11 in the condition of solid phase by applying direct external force, giving an impact and vibration, or 
grasping directly etc. Under the present circumstances, the laminating molding model 21 of the solid model 
11 interior may be disassembled into two or more parts. 

[0074] Into the molding ingredient of the laminating molding model 21 which enables application of this 
heating solution process Various kinds of thermoplastics (thermoplastic) (what has a high (the viscosity at 
the time of melting is low) fluidity at the time of melting is desirable) and waxes (fats and oils, paraffin, etc.), 
Or various ingredients can be used as long as it fuses in temperature lower than the heat-resistant 
temperature of the molding material used for formation of the solid model 11 besides being a lowmelt point 
point metal, ice(water), etc. In addition, it is necessary to opt for selection of these molding ingredients 
according to the property of the molding material used for the solid model 11 (a molding material may be 
chosen according to the property of a molding ingredient). 

[0075] By dissolving alternatively and fluidizing with a solvent, the laminating molding model 21 which 
exists in the solid model 11 interior, a solvent solution process is an approach of removing by cajrrying out 
elution, and the application is more possible for it than the solid model 11 interior only vvdthin the case where 
both said constraint (2-1) and (2-2) are satisfied. 

[0076] It dissolves alternatively and the laininating molding model 21 of the solid model 11 interior is made 
to fluidize in this solvent solution process by using the specific solvent first given according to said constraint 
(2-2). Although it is in the condition of having been united with the dies body if the laminating molding 
model 21 responds in order of the solid model 11 and dies body removal before elution When both said 
constraint (2"l) and (2-2) are satisfied, it is possible to dissolve the kminating molding model 21 
alternatively by contacting the part containing the part which such whole structure or the laminating 
molding model 21 exposed to said specific solvent. Next, it removes by carrying out elution of the laminating 
molding model 21 to the exterior of the solid model 11 in this condition. It is also possible to promote elution 
by being able to use the inertia generated by giving remote force, such as gravity and a centrifugal force, an 
impact, and vibration as well as the case of heating scorification, applying external pressure (positive 
pressure, negative pressure) to the part which the laminating molding model 21 exposed, or slushing other 
liquids into the interior of a cavity etc. at the time of the elution of this laminating molding model 21. 
Moreover, the laminating molding model 21 (some laminating molding models 21 which remained to the 
solid model 11 interior especially after elution) of the solid model 11 interior may be eliminated to the 



exterior of the solid model 11 in the condition of solid phase by applying direct external force, giving an 
impact and vibration, or grasping directly etc. Under the present circumstances, the laminating molding 
model 21 of the solid model 11 interior may be disassembled into two or more parts. 

[0077] Into the molding ingredient of the laminating molding model 21 which enables application of this 
solvent solution process, use of the various resin which has soluble agent solubility, such as adhesion matter, 
such as cyanoacrylate (it dissolves in an acetone) and starch (it dissolves in water etc.), and 
toluenesulfonamide resin Gt dissolves in an acetone etc.), polyvinyl alcohol (it dissolves in water etc.), waxes 
(fats and oils, paraffin, etc.), etc. is possible. In addition, when enforcing a solvent solution process, selection 
of the molding ingredient which the molding material used for the solid model 11 needs to have solvent 
resistance to the solvent used for the dissolution of the laminating molding model 21, and uses for the 
laminating molding model 21 is good to determine according to the property of the molding material used for 
the solid model 11 (a molding material may be chosen according to the property of a molding ingredient). 
[0078] By using together the heating scorification and the solvent solution process which were explained in 
full detail previously, a hybrid method is an approach of removing by carrying out elution of the laminating 
molding model 21 which exists in the solid model 11 interior from the solid model 11 interior, and the 
application is possible for it only within the case where both said constraint (3- 1) and (3-2) are satisfied. 
[0079] this hybrid method - (l) The stroke eluted in the laminating molding model 21 from the solid model 
11 interior with heating, and (2) a solvent - by carrying out the stroke eluted in the laminating molding 
model 21 from the solid model 11 interior in order of arbitration, said kminating molding model 21 is 
removed from the solid model 11 interior (or thing done for the multiple-times operation of each process in 
the sequence of arbitration). Below, each of these processes are explained in frill detail. 

[0080] (1) Fuse alternatively the laminating molding model 21 of the solid model 11 interior, and make it 
fluidize by heating the laminating molding model 21 from the solid model 11 interior first in the eluted 
stroke with heating to temperature higher [ than the melting temperature of the molding ingredient of the 
laminating molding model 21 ] and lower than the heat-resistant temperature of the molding material of the 
solid model 11 after hardening. If the laminating molding model 21 responds in order of the solid model 11 
and dies body removal before elution, it is in the condition of having been united with the dies body, but 
when both said constraint (3"l) and (3-2) are satisfied, it is possible by heating such whole structure or a part 
with a heater etc. to fuse the laminating molding model 21 alternatively. In addition, it is also possible to also 
perform heating of the solid model 11 from the solid model exterior and to heat from the interior of a solid 
model by irradiating the exterior to to arrange a heating electrode inside a solid model and a laminating 
molding model, laser, etc., although it is possible etc. Next, it removes by carrying out elution of the 
laminating molding model 21 to the exterior of the solid model 11 in this condition. Although the inertia 
generated by giving remote force, such as gravity and a centrifugal force, an impact, and vibration can be 
used at the time of the elution of this laminating molding model 21, it is also possible to promote elution by 
applying external pressure (positive pressure, negative pressure) to the part which the kminating molding 
model 21 exposed, or slushing other liquids into the interior of a cavity etc. Moreover, the laminating 
molding model 21 (some laminating molding models 21 which remained to the solid model 11 interior 
especially after elution) of the solid model 11 interior may be eliminated to the exterior of the solid model 11 
in the condition of solid phase by applying direct external force, giving an impact and vibration, or grasping 
directly etc. Under the present circumstances, the kminating molding model 21 of the solid model 11 
interior may be disassembled into two or more parts. 

[0081] (2) Dissolve alternatively and make the laminating molding model 21 of the solid model 11 interior 
fluidize by using the specific solvent first given according to said constraint (3-2) in the stroke eluted in the 
laminating molding model 21 from the solid model 11 interior with a solvent. Although it is in the condition 
of having been united with the dies body if the laminating molding model 21 responds in order of the solid 
model 11 and dies body removal before elution When both said constraint (3"l) and (3*2) are satisfied, it is 
possible to dissolve the laminating molding model 21 alternatively by contacting the part containing the part 
which such whole structure or the laminating molding model 21 exposed to said specific solvent. Next, it 



removes by carrying out elution of the laminating molding model 21 to the exterior of the solid model 11 in 
this condition. It is also possible to promote elution by being able to use the inertia generated by giving 
remote force, such as gravity and a centrifugal force, an impact, and vibration as well as the point, applying 
external pressure (positive pressure, negative pressure) to the part which the laminating molding model 21 
exposed, or slushing other liquids into the interior of a cavity etc. at the time of the elution of this laminating 
molding model 21. Moreover, the laminating molding model 21 (some laminating molding models 21 which 
remained to the solid model 11 interior especially after elution) of the solid model 11 interior may be 
eliminated to the exterior of the solid model 11 in the condition of solid phase by applying direct external 
force, giving an impact and vibration, or grasping directly etc. Under the present circumstances, the 
laminating molding model 21 of the solid model 11 interior may be disassembled into two or more parts. 
[0082] It is possible to carry out multiple-times operation of each process for each above-mentioned process 
in the sequence of arbitration in a hybrid method if needed. For example, after being eluted from the solid 
model 11 interior in most laminating molding models 21 by making the laminating molding model 21 fuse 
and fluidize from heating, By pouring in the specific solvent given to the cavernous field of the solid model 11 
interior which cooled the solid model 11 to the room temperature, and was formed of previous elution 
according to said constraint (3-2) Some laminating molding models 21 which remained to the solid model 11 
interior with surface tension etc. are fluidized again, and it is possible to be eluted to the exterior of the solid 
model 11 with the poured-in solvent etc. 

[0083] As a molding ingredient of the laminating molding model 21 which enables application of this hybrid 
method, the ingredient which enables application of the both sides of said heating solution process and said 
solvent solution process can be used, and thermoplastics (thermoplastic), such as toluenesulfonamide resin, 
and use of waxes (fats and oils, paraffin, etc.) etc. are possible. 

[0084] According to the heating scorification and the hybrid method which perform melting of the 
laminating molding model 21 with heating It is possible for it not to be based on the exposure product of the 
laminating molding model 21, but to fuse and fluidize the whole laminating molding model in non-contact 
with advance of the thermal diffusion to the solid model 11 interior. When dissolving the laminating molding 
model 21 gradually from a surface of action by physical contact like a solvent solution process, it is possible 
to reproduce easily the cavity of a complicated configuration which is difficult elution, for example, the shape 
of a high capillary which is an aspect ratio, etc. 

[0085] giving direct external force to the laminating molding model 21 from an exposed part besides these 
approaches, although the approach eluted from the interior of the solid model 11 in the laminating molding 
model 21 with heating scorification, a solvent solution process, and a hybrid method was explained above, 
giving impulse force, vibration, etc. from the exterior of the solid model 11, grasping directly, etc. - etc. - it is 
also more possible than the solid model 11 interior to elirninate the laminating molding model 21. Moreover, 
in this case, the laminating molding model 21 of the solid model 11 interior may be disassembled into two or 
more parts, and each decomposed part may be taken out from the solid model 11 interior. In addition, when 
removing the laminating molding model 21 by this approach, it is possible by producing the laminating 
molding model 21 by making the interior hollow to easy-ize disassembly of the laminating molding model 21. 
However, application is diBELcult, when this approach has the complicated configuration of the laminating 
molding model 21, or when it has the high configuration whose laminating molding model 21 is an aspect 
ratio. 

[0086] The solid model 11 which reproduced the cavity inside divides into plurality the cavity made into the 
object of solid modeling. By producing the solid model which reproduced each cavity inside by enforcing the 
manufacture approach of this invention to each divided cavity, and combining the solid model to each 
obtained cavity It is also possible to obtain the solid model 11 reproducing the whole cavity made into the 
object of solid modeling. In this case, the solid model to each cavity can also be respectively manufactured by 
the different manufacture approach. However, this invention also makes the object of invention the solid 
model to each cavity divided into plurality, and its manufacture approach. 

[0087] <F. diffusion removal stroke> The manufacture approach of the solid model which reproduced the 
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cavity to the interior according to claim 5 As a stroke which intervenes in the middle of the stroke after an 
elution stroke, or an elution stroke It is characterized by having the diffusion removal stroke which the 
component of said molding ingredient diffused inside said solid model in the elution stroke is evaporated by 
heating a solid model again, and removes it mom the interior of a solid model. Below, the operation gestalt of 
this diffusion removal stroke is explained in mil detail. In distinction mom drawing 8 (a) and drawing 8 (b), 
the flow chart was shown, respectively by whether this diffusion removal stroke is carried out as a stroke 
after an elution stroke, or it carries out as a stroke which intervenes in the middle of an elution stroke. In the 
flow chart of drawing 8 (a), a diffusion removal stroke corresponds to ST5. On the other hand, in the flow 
chart of drawing 8 (b), the diffusion removal stroke and the elution stroke were shown as one step, and it 
distinguished as step ST6a, step ST6b, and step ST6c, respectively by using any of said heating scorification, 
said solution method for solvents, and said hybrid method an elution stroke is carried out. 
[0088] The solid model 11 formed of hardening of a molding material in the formation stroke When 
constituted by the ingredient which has the elasticity of silicone rubber etc. especially, When the laminating 
molding model 21 is fused with heating in an elution stroke, a part of component (it is hereafter called a 
diffusion component) of the molding ingredient which constitutes the laminating molding model 21 may be 
spread inside the solid model 11, and dyeing etc. may be generated in the solid model 11 interior. 
[0089] When the laminating molding model 21 is fused with heating, a part of component Gt is hereafter 
called a diffusion component) of the molding ingredient which constitutes the laminating molding ingredient 
21 evaporates this diffusion (evaporation), and it originates in being spread to the solid model 11 interior, 
and is generated. In many cases (except for the case where a diffusion component combines with the 
component and chemistry target of the solid model 11 etc.), what (it is made to evaporate) is evaporated 
again is possible for this diffusion component that remained to the solid model 11 interior after the elution of 
the laminating molding model 21 by heating the solid model 11 again. Since a part of diffusion component 
evaporated inside the solid model 11 is discharged by diffusion mom the solid model 11 interior in the 
exterior of the solid model 11, it can remove a diffusion component from the solid model 11 interior by this. 
By cooling, the all deposit to the part, and deposit to a solid model front face depending on the case, and the 
diffusion component furthermore evaporated inside the solid model 11 removes a diffusion component from 
the solid model 11 interior by it being also more possible than the solid model 11 interior to remove a 
diffusion component, and using these approaches in a diffusion removal stroke by this. In addition, when 
using crosslinked polymer, such as an elastomer, as a molding material, it is possible by using it, choosing 
the high ingredient of crosslinking density to heighten the effectiveness of the diffusion removal by these 
approaches. 

[0090] Moreover, it is able to remove or discolor dyeing produced by diffusion by this for heating to be able to 
decompose the diffusion component of the solid model 11 interior, especially coloring matter, etc. in many 
cases. However, it is necessary to perform heating of the solid model 11 within limits lower than the 
heat-resistant temperature of the ingredient which constitutes the solid model 11, and in this temperature 
requirement, this approach can be applied, only when decomposition of a diffusion component is possible. 
[0091] As mentioned above, according to the manufacture approach of the solid model of this invention, it is 
possible to manufacture the solid model which is a short time and reproduced the target cavity inside based 
on the data for carrying out larninating molding of the laminating molding model 21 of the target cavity. 
Moreover, the cavity of a complicated configuration can also be reappeared easily, moreover, the solid model 
which reproduced the affected part etc. for every patient by manufacturing a solid model by the manufacture 
approach according to claim 4 - a short time - and it is supposed that it is possible to manufacture in low 
invasion or non-invasion in the target body, and it is also possible to use the manufactured solid model for 
the plan before an operation and the operation trial before an operation. 

[0092] <Solid model which reproduced the cavity inside G.> Below, the solid model which reproduced the 
cavity inside this invention is explained to a detail based on one gestalt of operation shown in an 
accompanying drawing. 

[0093] The solid model which reproduced the cavity inside this invention is (a). The solid model formation 



part formed of hardening of a molding material, and (b) It is characterized by having the cavernous part 
formed by eluting a laminating molding model. The solid model which reproduced the cavity to the interior 
according to claim 9 carries out the description of being formed, when said cavernous part dissolves a 
laminating molding model with heating and is eluted. The solid model which reproduced the cavity to the 
interior according to claim 10 carries out the description of being formed, when said cavernous part dissolves 
a laminating molding model with a solvent and is eluted. Moreover, the solid model which reproduced the 
cavity to the interior according to claim 11 is characterized by being formed, when said cavernous part uses 
together melting by heating, and the dissolution by the solvent and is eluted in a laminating molding model. 
[0094] [0095] hereafter explained using a drawing The solid model 11 is equipped with the solid model 
formation part 12 formed of hardening of a molding material, and the cavernous part 13 formed by eluting 
the laminating molding model 21. 

[0096] [ whether among this, the solid model formation part 12 fills the perimeter of the laminating molding 
model 21 with a molding material, and ] After making the molding material of the shape of a sol or powder 
adhere to the perimeter of the **** laminating molding model 21, it is the part formed by stiffening a 
molding material. The external configuration When fabricating by making a molding material adhere 
without a dies body, and hardening in accordance with the configuration of the shaping side of a dies body, in 
fabricating using a dies body, it is decided with the configuration (volume) change property at the time of 
hardening of a molding material etc. that they will be the condition of the molding material at the time of 
molding material adhesion and a list. 

[0097] The external configuration of the solid model 11 may be formed as the same configuration as external 
configurations, such as many organs which may form as configurations of arbitration, such as the shape of 
the shape of a cylindrical shape, or a globular form, or carry out entailment of the target cavity, without 
being limited to a cube configuration. Moreover, by making a molding material adhere to the perimeter of 
the laminating molding model 21, and making it harden, you may form as a configuration of the shape of the 
shape of a thin film, and thin meat with fixed thickness. 

[0098] In order to reproduce the elasticity which a body tissue has as a molding material which can be used 
for the solid model formation part 12, it is desirable to use the ingredient which has high resiliency, such as 
an elastomer. However, using the ingredient which has high resiliency may use common molding materials, 
such as resin, rather than it is indispensable. As a molding material which can be used for the solid model 
formation part 12, it is independent, or two or more thermosetting resin, such as silicone resin besides 
elastomers, such as silicone rubber (a silicone elastomer, silicone gel) and a thermosetting polyurethane 
elastomer, or gel, an epoxy resin, polyurethane, unsaturated polyester, phenol resin, and a urea resin, and 
thermoplastics, such as a polymethyl methacrylate, can be used, for example, combining them. In addition, 
molding materials, such as these elastomers, resin, etc. (l) What [ is reacted chemically and hardened at a 
room temperature by adding a catalyst, a curing agent, etc. ] (catalyst hardening or polyol hardening) (2) 
What (moisture hardening) reacts chemically at a room temperature with moisture, and is hardened, and (3) 
What (oxidation hardening) reacts chemically at a room temperature by oxidation, and is hardened, and (4) 
By heating Or what (heat hardening) is reacted chemically and hardened by heating after adding a catalyst, 
a curing agent, etc. and (3) What is hardened by two or more approaches among (l) to (4) can be used. 
[0099] After the cavernous part's 13 having filled the perimeter of the laminating molding model 21 with the 
molding material or making the molding material of the shape of a sol or powder adhere to the perirneter of 
the **** laminating molding model 21, It is the part formed by eluting the previous kminating molding 
model 21 from the interior of the solid model formation part 12 formed by stiffening a molding material, and 
is the part formed when surrounded by the inner surface of the solid model formation part 12. 
[0100] Although this cavernous part 13 is a part reproducing the cavity made into the object of solid 
modeling and is characterized by having the same three-dimensions configuration substantially with the 
three-dimensions configuration of the cavity made into the object of solid modeling, the three -dimensions 
configuration of the cavity made into the object of solid modeling and its three-dimensions configuration of 
this cavernous part 13 do not need to be completely the same. That is, correction and modification may be 
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added to the configuration, it may originate in the precision of configuration reappearance being low, and 
both configurations may differ. In addition, the cavity made into the object of solid modeling may be a cavity 
(or thing which added correction and modification based on it) which exists in the body (a living body or 
body) which exists, and may be a cavity obtained data and based on knowledge. Moreover, the cavity made 
into the object of solid modeling may be a cavity which exists in the body of animals other than human being 
besides the cavity which exists in human being's body. 

[0101] In the cavity which exists in human being's body, for example, the lumen of the heart, a stomach 
lumen, an intestinal lumen, The oral cavity constituted by geometry, such as these many organs besides the 
lumen of many organs, such as a lumen of a uterus, a lumen of a blood vessel, and a lumen of a ureter, and a 
body wall, There are a nasal cavity, fauces, a middle ear cavity, a coelome, cavum articulare, a pericardium, 
etc., and the three-dimensions configuration of the cavernous part 13 can be made into the configuration 
which reproduced the three-dimensions configuration of these cavities, for example. 

[0102] The ingredient which has transparency after hardening may be used for the molding material used 
for the solid model formation part 12. There are thermosetting resin, such as silicone resin besides 
elastomers, such as silicone rubber (a silicone elastomer, silicone gel) and a thermosetting polyurethane 
elastomer, or gel, an epoxy resin, polyurethane, unsaturated polyester, phenol resin, and a urea resin, 
thermoplastics, such as a polymethyl methacrylate, etc. in the molding material in which the kind which has 
transparency exists. By forming the solid model formation part 12 using the molding material which has 
such transparency, the solid model 11 excellent in the recognition nature of the cavernous part 13 
reproducing a cavity which exists in the interior can be obtained. 

[0103] Moreover, it is possible to establish a flat surface 14 in the external configuration of the solid model 
formation part 12, i.e., the external configuration of the solid model 11. When fabricating the external 
configuration of a solid model using a dies body, such a flat surface 14 can be formed by establishing a flat 
surface on the shaping side of the dies body to be used, and after it forms the solid model formation part 12 
by hardening of a molding material, it can also be formed by performing various kinds of removal processing 
and addition processings. In the flat-surface 14 top established by estabhshing a flat surface 14 in the 
external configuration of the solid model 11, since the direction of optical refraction over parallel light can be 
arranged uniformly, when the solid model formation part 12 is especially formed with the molding material 
which has transparency, the solid model excellent in the recognition nature of the cavernous part 13 
reproducing a cavity which exists in the solid model 11 interior can be obtained. Moreover, by establishing a 
flat surface 14 in the pars basilaris ossis occipitalis of the solid model 11, when putting a solid model on an 
even location, stability improves. 

[0104] The cavernous part 13 reproducing a cavity has the perimeter surrounded by the inner surface of the 
solid model formation part 12. It is also possible to insert a medical device etc. and to use for trial of an 
operation etc., when aiming at such use, it is desirable [ the inner surface of the solid model formation part 
12 ] to present the contact property similar to the inner surfaces, such as many organs which carry out 
entailment of the cavity, therefore as for the solid model 11 of this invention, it is desirable to use the 
molding material which can reproduce contact properties, such as resiliency which a body tissue has, good 
for the solid model formation 12. Silicone rubber (a silicone elastomer or silicone gel) is suitable for 
reproducing the resiliency which is excellent in resiliency and a body tissue has. Moreover, since broad grade 
exists about resiliency (hardness), it is possible to choose the grade which has the optimal resiliency 
according to the property of the cavity made into the object of solid modeling. Furthermore, generally silicone 
rubber (a silicone elastomer or silicone gel) shows non-adhesiveness, is excellent also in surface lubricity by 
using lubricant, and very suitable for reproducing many physical properties which a body tissue has. 
Therefore, the solid model which reproduced even contact properties, such as resiliency which not only the 
configuration of the target cavity but a body tissue has, good can be obtained by forming the solid model 
formation part 12 using silicone rubber (a silicone elastomer or silicone gel). Moreover, since the kind which 
has very high transparency also exists in silicone rubber (a silicone elastomer or silicone gel), it is also 
possible by forming the solid model formation part 12 using silicone rubber (a silicone elastomer or silicone 



gel) excellent in such transparency to obtain the solid model excellent in the recognition nature of the 
cavernous part 13 reproducing a cavity which exists in the solid model 11 interior. Moreover, generally, 
silicone rubber (a silicone elastomer or silicone gel) is inactive chemically, and since it excels also in 
weatherability (chemical resistance) and thermal resistance, it also fits especially implementation of the 
manufacture approach of the solid model which reproduced the cavity inside this invention. 
[0105] The solid model which reproduced the cavity inside this invention In the medical field, by for example, 
the thing reproducing the configurations of the affected part or the affected part, and its boundary region It 
is supposed that it is possible medical practitioners not only can to grasp intuitively the three-dimensions 
configuration and structure of the affected part and affected part circumference correctly, but to actually 
insert various kinds of medical equipments, such as a catheter and an endoscope, in the cavernous part 
which reproduced the cavity inside a solid model further, and to use for trial of an operation etc. The solid 
model which reproduced the blood vessel lumen which has many diseases, such as an aneurysm, and the 
vasoconstriction section or the thrombus section, as an example of operation trial is used. By inserting a 
catheter, an aneurysm plug way, a vasodilatation way and a stent placement way, The solid model 
reproducing the stomach lumen which has many diseases, such as trying operations, such as an artery lock 
out way, gastric cancer, and an esophagus cancer, an esophageal lumen, or the large intestine lumen which 
has colon cancer and a polyp of colon is used. It is possible by inserting an endoscope to try the operation to 
excision, such as cancer and a polyp. Such operation trial can be carried out to various parts, such as a nasal 
cavity, an ear space, the abdominal cavity, and a uterus. 

[0106] Thus, in the medical field, it is very useful as an auxiliary means for raising the result of training 
sharply in order use for the purpose which grasps a configuration, a condition, etc. of the affected part or its 
circumference part is possible for the solid model which reproduced the cavity inside this invention and also 
to carry out smoothly the operation which requires an advanced technique and skill. Moreover, use of the 
solid model which reproduced the cavity inside this invention can be used in various fields, such as the 
educational fields, such as the science educational field and the medical mdoctrination field, without being 
limited to the medical field. 
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[Example] Although an example is given and this invention is explained concretely hereafter, this invention 
is not limited only to these examples and does not need to pass through all the processes indicated on the 
occasion of actual operation, generation of the data for carrying out laminating molding of the laminating 
molding model 21 in [the example l] especially - Seki - although the process corresponding to claim 4 is also 
described the bottom, there is a process which generates the data for carrying out laminating molding of the 
laminating molding model 21 out of range [ a preparation process according to claim 3 ], and it is not 
necessary to necessarily carry it out from claim 1 

[0108] [Example l] A photograph was first taken to a patient's head with the X-ray CT scanner with spatial 
resolving power of 0.35x0. 35x0. 5mm of a helical scan, medicating the interior of a blood vessel of a 
photography field with a contrast medium, in order to obtain the three -dimensions data about the 
configuration of the cerebral blood vessel made into the object of solid modeling, and the **** artery which it 
reaches and is the affected part. After reconfigurating the three "dimensions data obtained by photography in 
the 2-dimensional image of 256 gradation which has the resolution of 512x512 of 500 sheets arranged at 
equal intervals in the direction of a body axis for delivery to tm-ee-dimensional-CAD software, they saved the 
image data corresponding to a 2-dimensional each image to the 5.25 inch magneto-optic disk by the drive 
built in said X-ray CT scanner in the sequence which is in agreement with beaiing of the exposure axis. 
[0109] Next, said image data was incorporated to the store inside a computer in the personal computer by 



the 5.25 inch light MAG drive which made external connection, and the three dimensions configuration data 
of the STL format ( format which expresses a three dimensions curved surface as an aggregate of a triangle 
patch) needed for laminating molding were generated from this image data using commercial 3'dimensional 
CAD software. By carrying out the laminating of the inputted 2-dimensional image in this conversion based 
on photography spacing By building the scalar field of the three dimensions which make a concentration 
value scalar quantity, and specifying the specific concentration value which gives a blood vessel internal 
surface on the scalar field After building the three-dimensions configuration data of a blood vessel lumen as 
AISO surface (interface of a specific scalar value), the rendering of triangle polygon approximation is 
performed to the built AISO surface. 

[0110] The three-dimensions configuration data of the generated STL format were transmitted to the 
laminating molding system of a melting resin jet method next, and while determining the arrangement and 
the direction of a laminating of the model within a molding system, and laminating thickness, the support 
was added to the model. Thus, the generated data for laminating molding were sliced in laminating molding 
thickness (13 micrometers) predetermined in a computer top, and much slice data were generated, and the 
thing to do for the whole surface [ every ] laminating formation of the resin hardening layer of the 
assignment thickness which have the configuration which be in agreement with each slice data by fuse with 
heating the molding ingredient ( melting point ■ dissolve in an acetone easily about 100 degrees) an 
ingredient used p - toluenesulfonamide and a p - ethylbenzene sulfonamide as a principal component, and 
spout based on each slice data obtained by do in this way - laminating molding be performed. By removing a 
support after formation of the last layer, the laminating molding model of a cerebral blood vessel lumen field 
was created. 

[0111] On the other hand, the dies body used in order to fabricate the external configuration of the solid 
model 11 was created by machining. The internal shaping side of this dies body is carrying out the cube 
configuration, and assembly and separation are possible for the member which constitutes a dies body. After 
having arranged the laminating molding model 21 created by the laminating molding system inside this 
dies body for cast molding, when both were fixed, the mold was created by pasting up the edge of a model on 
a dies body inside. 

[0112] thus, the liquid silicone elastomer of a 2 liquid hybrid model with the high transparency in which 
polymerization hardening in a short time by heating is possible inside the created mold " slushing " 
75-degree C constant temperature " by heating within a layer for 1 hour, polymerization hardening was 
carried out and the solid model was formed. And after checking that sufficient hardening had been obtained, 
sequential separation was carried out and the member which constitutes a dies body was removed. 
[0113] thus, the solid model 11 of the acquired cube configuration " 120'degree C constant temperature - by 
heating within a layer for 1 hour, the laminating molding model 21 which exists in the interior of the solid 
model 11 was fused, and elution was performed to the exterior of the solid model 11. In addition, the edge of 
the laminating molding model 21 performed this elution from the part exposed from the solid model 11. The 
whole block was cooled to the room temperature after the elution of the molding ingredient by heating 
melting, and the acetone was poured into the cavernous section formed in the interior of the solid model 11 of 
the elution of a kminating molding model. Thereby, the molding ingredient which remained to the solid 
model 11 interior was dissolved, and the solution-ized molding ingredient was eluted to the exterior of a solid 
model. Thereby, the laminating molding model 21 was completely removed from the solid model 11 interior, 
and the solid model which reproduced the cerebral blood vessel lumen inside was obtained. 
[0114] the constant temperature again set as 120 degrees C in order to, eliminate the component of said 
molding ingredient diffused inside the solid model 11 at the time of melting of the laminating molding model 
21 more nearly finally than the interior of the solid model 11 " said solid model 11 was heated within the 
layer for 1 hour, said component was evaporated, and this removed. 

[0115] Thus, the solid model 11 of the produced cerebral blood vessel lumen was that the configuration of the 
cerebral blood vessel lumen reproduced by the solid model 11 interior, structure, and the configuration of the 
cerebral aneurysm reproducing the affected part are recognized to be easily and correctly by viewing by 



having used the highly transparent silicone elastomer for the molding material by having high transparency 
and having established the flat surface 14 by making an external configuration into a cube configuration 
further. Furthermore, the solid model of the produced cerebral blood vessel was what presents the insertion 
feeling very just like the time of an actual cerebral blood vessel operation, and actuation feeling to insertion 
of the catheter which is pouring a lubricant into the interior and is a medical device. Drawing 1 and drawing 
2 show the laminating molding model of the cerebral blood vessel lumen field produced by the schematic 
diagram and laminating molding system of a solid model of the cerebral blood vessel lumen finally 
manufactured by operation of this invention, respectively. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the whole perspective view having shown one gestalt of operation of the solid model which 
reproduced the cavity inside this invention. 

[Drawing 2] It is the whole perspective view having shown one gestalt of operation of the laminating 
molding model reproducing a cavity produced by laminating molding. 

[Drawing 3l It is the important section cross-section expansion perspective view showing the cross-section 
structure at the time of producing the laminating molding model reproducing the cavity shown in drawing 2 
as structure in the air. 

[Drawing 4] It is a flow chart explaining the outline of the manufacture approach of the solid model which 
reproduced the cavity to the interior according to claim 1. 

[Drawing 5] It is a flow chart explaining the outline of the manufacture approach of the solid model which 
reproduced the cavity to the interior according to claim 2. 

[Drawing 6] It is a flow chart explaining the outline of the manufacture approach of the solid model which 
reproduced the cavity to the interior according to claim 3. 

[Drawing 7] It is a flow chart explaining the outline of the manufacture approach of the solid model which 
reproduced the cavity to the interior according to claim 4. 

[Drawing 8] It is a flow chart explaining the outline of the manufacture approach of the solid model which 
reproduced the cavity to the interior according to claim 5. 

[Drawing 9] It is a flow chart explaining the outline of the manufacture approach of the solid model which 
reproduced the cavity to the interior according to claim 6. 
[Description of Notations] 

11 Solid Model 

12 Solid Model Formation Part 

13 Cavernous Part 

14 Flat Surface 

15 ElutionPart 

21 Laminating Molding Model 
31 Non-Lajninating Molding Field 
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